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‘“‘ The Scrap iron and steel now 
lying about 
Is something the Country can’t 
do without.’’ 


‘Britain needs Scrap, be it 
wrought, rolled or cast, 
Till Rib, Goeb and Adolf are 
things of the past.’’ 


¥ 
* 
¥%& Whilst realising that the col- 


bE O ae & { O te oa N S lection of Scrap in War Time is a 
serious business—and anyone with 

Scrap to sell will find us more than 

ready to treat it as such—we make 


W | L L PAY YO U TH & 8 EST no excuse for the present effort to 
brighten the blackout. Make upa 
rhymed couplet on the subject of 

PRICES FOR YOUR SCRAP voi wit 
on your business letterheading’ and 
send it to us at 600 (marking the 

envelope ‘* DIARY’ in the top left- 


GEORGE COHEN, SONS & CO. LID. trescr eee 


you a copy of our 600 /eather-bound 


600, COMMERCIAL ROAD, LONDON, E. 14. engineer's diary for 1940. 


Established 1834. And at: Birmingham, Sheffield, Leeds, Glasgow, Manchester, Swansea, Bristol, Belfast, etc. 
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12,000-H.P. ELECTRIC LOCOMOTIVE 
FOR THE ST. GOTTHARD RAILWAY, 
SWITZERLAND. 


THE railway under the St. Gotthard pass, in 
Switzerland, forms one of the most important links 
between Northern Europe, Switzerland and Italy. It 
was first projected by Koller in 1852, and involved 
the driving of a tunnel between Géschenen on the 
north and Airolo on the south. Construction was 
carried out between 1872 and 1880, the tunnel 
itself being opened for traffic two years later. The 
St. Gotthard railway may be said to start at 
Lucerne, whence it runs along the shores of the 
lake to Fliielen, and then rises through the Reuss 
Valley in a series of spiral tunnels to Géschenen, 
where the altitude is 3,640 ft. The St. Gotthard 
tunnel proper is 9-2 miles long and an altitude of 
3,800 ft. is attained in its centre. From Airolo, 
at the southern portal, the line descends through a 
second series of spiral tunnels, to Biasca, and 
thence runs to Lugano and Chiasso on the Italian 
frontier. Initially, the railway was privately 
owned and was worked by steam. In 1909, however, 
it was acquired by the Swiss Federal Government 
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performance, a total load of about 1,000 tons, 
made up of 770 tons train load and 233 tons the 
weight of the locomotive, necessitate an adhesive 
weight of 160 tons on a 2-7 per cent. gradient, and 
this is distributed over eight axles. The locomotive 
is capable of hauling a load of 770 tons at a speed of 
46-5 m.p.h., and can run at a maximum speed of 
68-4 m.p.h. The continuous output at the motor 
shafts is 10,600 h.p., or 12,000 h.p. on a one-hour 
rating. 

As regards mechanical construction, the main 
frame is built up of longitudinals consisting of 
steel plates riveted together. The strength and 
rigidity of the structure have been greatly increased 
by bolting the gear cases to the frame and thus 
utilising them as stiffeners. The upper framework 
is of similar construction and is enclosed in steel 
plates to form the housing. Part of this housing 
and the roof can be easily removed, thus facilitating 
access to the equipment for repairs and mainten- 
ance. As already mentioned, there are four driving 
axles and three trailing axles on each half of the 
locomotive. Two motors, which are placed at 
right angles to the longitudinal axis of the locomo- 
tive, are provided for each of the driving axles and 
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the distance between the centres being 5 ft. 9{ in. 
The diameter of the driving and trailing wheels are 
533 in. and 372 in., respectively. Particular atten- 
tion has been paid to the springing of the locomotive 
axles. The trailing axles are equipped with three 
springs in series. The laminated and helical springs 
used for this purpose are visible in Fig. 6, Plate VII, 
while the third set, which is also laminated, is 
located inside the frame. The driving axles have 
only one laminated spring. In order to increase the 
adhesive weight at starting above the normal 
figure of 160 tons, the weight on the two trailing 
axles in the centre of the locomotive can be trans- 
ferred to the driving axles by mechanism operated 
by compressed air. The adhesive weight on the 
driving axles is thus increased from 20 tons to 
21-5 tons, and the total adhesive weight to 172 tons. 

Compressed air for the brakes and other pneu- 
matically-operated equipment is supplied from two 
double-stage air-cooled rotary compressors, each 
of which is capable of compressing 140 cub. m. of 
free air per minute to a pressure of 8 atmospheres. 
These compressors are driven by single-phase series 
commutator motors. Westinghouse automatic, 
straight-air brakes and a hand brake are fitted, 
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and was converted to electric traction between 
1916 and 1922. 

It is evident that, owing to the conditions men- 
tioned, the locomotive requirements are severe ; 
in fact, gradients as steep as 2-7 per cent. and nume- 
rous sharp curves have to be negotiated. Careful 
attention to the design of the rolling stock is, 
therefore, essential, and some details of a 12,000-h.p. 
locomotive, which has recently been built by the 
Ateliers de Construction Oerlikon, in collaboration 
with the Swiss Locomotive and Machine Works, 
Winterthur, for service on this railway, will there- 
fore be of interest. The appearance of the new 
locomotive is shown in Fig. 1, and its general 
arrangement is illustrated by Figs. 2, 3, 4, Plate VII. 
It is of the 2-4-2-4-2 + 2-4-2-4-2; that is, it has 
fourteen axles, eight of which are driven. It is 
111 ft. 9} in. long over the buffers, the total wheel 
base being 95 ft. 1 in. The normal adhesive weight is 
160 metric tons, while the running weight is 232 tons. 
This is rather less than that of the 8,800-h.p. loco- 
motive constructed in 1932. This reduction in 
weight has been rendered possible by the employ- 
ment of welding instead of riveting wherever 
practicable, and by alterations in the design of the 
motors and electrical equipment. Nevertheless, this 
equipment conforms in every particular to inter- 
national standards. 

As will be clear from the illustrations, the loco- 
motive is designed in two practically identical parts. 
It will also be seen that the ends are rounded and 
shaped to reduce windage. There is a driver's 
compértment at each end, the front of which is 
equipped with double-glass windows. The space 
between these windows can be heated when 
necessary, while pneumatically-operated wipers 
are also provided to ensure a clear view. As regards 





Fie. 1. Sme View or Locomotive. 
drive the road wheels through Winterthur universal 
gear. This, as is well known, consists of two 
pinions, one on each motor shaft, which engage with 
gear wheels that run on a fixed layshaft. A central 
pinion on this shaft engages with a third gear 
wheel, which incorporates a coupling connected 
to the driving axles. The total reduction is 
3:47 to 1. Cushioning is effected by the intro- 
duction of a flexible member between the motor 
pinions and the layshaft, and by the use of non-rigid 
driving axles. The couplings and bearings are designed 
so as to provide a certain amount of both vertical 
and lateral play and also to permit the outer 
driving axles to move longitudinally. Self-adjust- 
ment of these axles, and consequently good riding 
round the curves, is therefore effected. An illus- 
tration of the Winterthur drive is given in Fig. 5, 
Plate VII, while the general appearance of a 
bogie will be clear from Fig. 6. The drive is com- 
pletely enclosed in an oil bath which is dust tight, 
so that attention is only necessary at infrequent 
intervals. It will be noticed that the entire width of 
the locomotive is available to accommodate the pairs 
of traction motors, while the employment of double- 
reduction gearing has enabled high-speed motors 
to be used with a consequent reduction in weight. 
As will be seen from Fig. 2, Plate VII, there are 
two bogies under each half of the locomotive. 
These are fixed to the frame in such a way that a 
certain amount of side play is possible but they | 
are kept central by a powerful spring. ‘This, 
it is claimed, ensures smooth running and assists 
in guiding the locomotive round curves. As 
will also be seen, there is a trailing axle on each 
half of the locomotive under the transformer, which 
is the heaviest part of the electrical equip- 





ment. This has a driving axle on each side of it, 


while, in addition, there is a regenerative system 
details of which are given below, for use on the 
mountainous section of the line. Entrance to the 
locomotive is obtained through two side doors at 
each end. These lead directly to the driving 
compartment. The two halves of the locomotive 
are joined by a leather bellows connection, and 
there is a wide passage down the centre, so that 
inspection of the motors and other electrical equip- 
ment is facilitated. 

Single-phase energy for operating the locomotive 
is supplied at a pressure of 15 kV and a frequency 
of 16% cycles from an overhead line through two 
pantographs, an illustration of one of which is given 
in Fig. 7, Plate VII. A diagram of the main electrical 
connections is given in Fig. 9, page 106. From this, 
it will be seen that a single high-voltage circuit 
breaker a is mounted in one of the halves of the 
locomotive, and that the pantographs and trans- 
formers can be cut out by the isolating switches b or 
carthed by the switch c. The high-voltage control 


|gear, which has recently been developed by the 


Oerlikon Company, consists essentially of a regulat- 
ing transformer d, two secondary transformers ¢, 
and a high-tension tap changer, the selector switch 
for which is shown at f. The isolating switch for the 
tap changer is indicated at g, and the change-over 
resistor at A. All three transformers are housed in 
a common oil tank, with the high-tension tap 
changer in a second adjacent tank. There is no 
connection between the two oil tanks. The design 
of the entire control group is such that all high- 
voltage connections are inside the tank. The low- 
tension windings of the secondary transformers are 
always connected in series. The tap changers 
connected to each set of transformers are alter- 
nately operated by a special mechanism, and supply 
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12,000-H.P. ELECTRIC LOCOMOTIVE FOR THE ST. GOTTHARD RAILWAY. 


CONSTRUCTED BY MESSRS. ATELIERS DE CONSTRUCTION 


OERLIKON, 


OERLIKON, SWITZERLAND. 





Fig. 9. 
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the secondary transformer from the taps of the | 


regulating transformers at 29 different voltages, so 
that a corresponding number of running steps is 
obtained. As will be seen from Fig. 9, above, the 
first tap is the “ off,” or earth, connection, while the 
second and third taps are for the auxiliaries and 
heating circuits. The fourth tap, the pressure on 
which is 1,050 volts, is the first running step and 
also supplies additional heating circuits. The 
remaining taps are all running connections, giving 
pressures varying from 2,290 volts up to the full 
pantograph pressure of 15,000 volts. The con- 
struction of the main transformers will be clear 
from Fig. 10, opposite. They are cooled by forcing 
oil through air-cooled radiators by the pump illus- 
trated in Fig. 19, on page 116. This pump has 
been developed by the Oerlikon Company for use on 
stationary transformers and has no stuffing boxes. 
Both the pump and the motor are filled with oil. 
Each tap changer consists of two units of plate- 
type selector switches, as shown in Fig. 11, which 
also gives a view of the transformer, and in Fig. 18, 
on page 116, which indicates the driving system. 
In order to ensure a smooth change-over from one 
tap to the next, a transfer resistor is used, while 
to prevent the contact arms from interrupting the 
circuit there are four arcing switches. These 
switches are cam-operated and are mechanically 
connected to the contact arms in such a way that 
the latter never interrupt the current. The principle 
of operation of the tap-changer is shown diagram- 
matically in Fig. 13. As already mentioned, there 
are twenty-nine running notches. It is claimed 
that this high number results in the tractive effort 
being increased by relatively small amounts when 
changing from one step to another. Starting is 
therefore smooth, and speed regulation flexible. Each 
tap changer is normally operated by a small direct- 
current motor which is supplied from a 36-volt 
battery. There is a master controller in each 
cab, and if either is moved to a certain position, the 
motor operating the tap changer moves the latter 
into the corresponding position. To ensure even 





distribution between the two halves of the loco- 
motive, the tap changers of the two units are always 
in the same relative position. The control system 
consists of a master controller, a direct-current 
motor with its brake, two controller relays, one 
sequence controller and a number of auxiliary 
switches. The tap changers can be operated 
manually either from the cab or at the driving 
mechanism itself for that part of the locomotive 
concerned. It is also possible to operate one unit 
manually, while the other is remote controlled. 

The main traction motors are of the compensated 
single-phase series commutator type with displaced 
commutator pole fields. Their construction will 
be clear from Fig. 8, Plate VII, and from the section 
reproduced in Fig. 12, opposite. Parts subject to 
heavy mechanical stresses, such as the housing end- 
shields and rotor, are of cast steel, but elsewhere 
aluminium alloy is used wherever possible as a con- 
structional material. The two motors, which are 
connected to a common driving axle, are also per- 
manently connected in series, whether under traction 
or regenerating conditions, and the four groups of 
two on each half of the locomotive are permanently 
connected in parallel. Each group is controlled 
by an electro-pneumatically operated switch which 
closes the circuit when the master controller is 
moved to the first running position. There is also 
an electro-pneumatically operated reversing and 
regenerative change-over switch on each group. 
The traction circuit is earthed through a resistance 
so that the voltage in any part of the circuit does 
not exceed 450 volts. 

Each pair of motors is cooled by a motor-driven 
fan. These fans are mounted on top of the main 
motors and are also used to cool the transformer 
oil. Coolers for this purpose are arranged near 
openings in the sides of the locomotives, which are 
protected by louvres. The cooling air is drawn 
in from outside and passes first through the coolers 
and then through the motors. The motors driving 
the fans are supplied with single-phase current at 
220 volts and have an output of 17 h.p. at 2,000 








r.p.m. The supply of air from the four groups of 
fans on each half of the locomotive is controlled 
by a three-pole cam-operated series parallel change- 
over switch which allows two motors to be connected 
either in parallel or in series, the output in the latter 
case being about half that in the former. A view 
of this switch is given in Fig. 21, on page 116. The 
quantity of air required for cooling, of course, depends 
on the external temperature, which tends to vary 
considerably in the mountain regions. 

The regenerative system of braking adopted on 
this locomotive was devised by Behn-Eschenburg, 
and is shown diagrammatically in Fig. 9, where the 
braking coils are indicated at o. The method 
adopted is to connect the armature and field of the 
motor in paraliel and the former in series with the 
braking coil. These connections are made by 
means of the reversing switch, a view of which is 
given in Fig. 22, on page 116, the result being that 
there are four parallel circuits consisting of two 
armatures, two compensating windings p, two 
interpole windings q and the regenerative braking 
coil 0. These are all connected in series on each 
half of the locomotive. In addition, the field 
windings of all eight motors are connected in series 
and are arranged in parallel with the above four 
circuits. The operations required for braking the 
locomotive &re extremely simple. The master 
controller is moved to the “ off” position and the 
handle of the regenerative controller is then turned 
from the motoring to the braking position. Finally, 
the master controller is advanced to the desired 
operating position. Attention has also to be paid 
to the readings of the ammeter in the traction-motor 
circuit. Fig. 14, page 108, is a diagram showing the 
braking characteristics of the locomotive, from 
which it will be seen that the effort remains constant 
over the entire speed range. The locomotive can 
therefore be braked to stand still, In order to provide 
sufficient electrical regeneration for the locomotive 
to be braked on a 2-7 per cent. gradient, the induc- 
tive and commutating pole shunts shown at r and ¢ 
respectively, in Fig. 9, are necessary, as well as 
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four braking induction coils. These coils are 
shown at o in the diagram and are illustrated in 
Fig. 23, on page 116. The characteristic curves of the 
traction motors are reproduced in Fig. 15, page 108. 

The storage battery, mentioned above, has a 
capacity of 100 ampere-hours and is charged by a 
rectifier which is installed in one half of the loco- 
motive. This rectifier is also used to supply current 
for the control and lighting circuits. A small com- 
pressor operated from the battery is provided for 








raising the pantograph collector in the event of no 
supply of compressed air being available from the 
main compressor. A view of this set is given in 
Fig. 20, on page 116. In cases of extreme emergency 
the pantograph can be raised by a manual air pump. 
The train-heating equipment can be supplied at 
either 800 volts or 1,000 volts from one of the main 
transformers. The total capacity of this equipment 
is about 450 kVA. Each driver’s cab is equipped 
with a device which has been recently developed 
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by the Oerlikon Company for indicating to the 
driver whether the high-tension line immediately 
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12,000-H.P. 
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above him is alive or not without raising the panto- 
graph. This consists of a thermionic valve, which is 
connected to an aerial 7 ft. long on the roof of the 
locomotive above each cab. The main power and 
train-heating circuits are protected by overload 
relays, which trip the main oil circuit breakers. 
Before these relays can be re-set and the circuit- 
breaker closed again, the master controller must 
be moved to the off position. This operation also 
moves the tap changers to their “ off "’ position, and 
only after this has been done is it possible to close the 
oil circuit breaker. The driver's cab is equipped with 
two voltmeters, one for each half of the locomotive. 
rhe position of the two tap changers can thus 
be ascertained. 
nected to a tap of the main transformers so that 
they indicate the voltage on the overhead wire 
when the master controller is in the “ off ” position. 
There is an ammeter for indicating the current 
of one motor group in each half of the locomotive 
and a third indicating the high-tension current 
consumed by the locomotive. 
include a slip indicator and a voltmeter and am- 
meter for the battery. Since the locomotive 
intended for operation by one man, the standard 
safety apparatus used on all vehicles of the Swiss 
Federal Railways is fitted. In addition, the Signum 
automatic-control system, which is now fitted to 
all the main-line locomotives on the railway, is 
installed. The arrangement of the driver’s cab will 
be clear from Fig. 16, opposite, and special attention 
may be called to the fact that no cables are visible. 
These are concealed behind the lower part of the side 
walls where they are casily accessible. Fig. 17 
illustrates the interior of the locomotive and shows 
the fan groups and transformers. 

It added that 





is 


be 








may this locomotive was 
exhibited at the National Federal Exhibition at 
Ziirich. 
A.3.M.E. MECHANICAL CATALOG AND Direcrory. 


The 29th annual volume, that for 1940, of the A.S.M.E. 
Mechanical Catalog and Directory has been recently pub- 
lished by the American Society of Mechanical Engineers, 
29, West 39th-street, New York, U.S.A. The volume is 
divided into four main sections ; one of these is a direc- 


tory of industrial equipment and materials, and is 
arranged in what is usually known as a “ classified- 
trades ” section. Another section consists of publicity or 


catalogue matter, provided by the firms concerned and 
giving fuller particulars regarding plant and materials 
than is possible in the directory section. Lists of trade 


names, and of codes, standards and other publications | 


issued by the Society, arc contained in twoshorter sections. 
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Propuction statistics for both private cars and 
commercial vehicles have not been published since 
June, 1939. For the period October, 1938, to 
June, 1939, however, there was a recovery of 8-5 
per cent. in the output of private cars compared 
with the corresponding period of the previous year. 
In the case of commercial vehicles, on the other 
hand, the decline in output which has been in 
progress since 1936-37 continued, and production 
in the first nine months of 1938-39 (ending June) 
was 4-5 per cent. below that for the corresponding 
period of 1937-38. This decline was probably due, 
in the main, to the uncertainty which prevailed 
during the major part of the year regarding the 
outcome of the railway “ square-deal ” negotiations, 
and, once the latter had been settled, a gradual 
improvement in the demand for commercial vehicles 
was anticipated as co-ordination of the various 
forms of transport became established. 

The situation as regards both sections of the 
industry has been very materially affected by the out- 
break of war. The prospect of the sharp increase 
in taxation as from January 1, 1940, had already 
caused considerable anxiety regarding future sales 
of private cars in the home market, and it was also 
claimed that the effect on exports of the new tax 
might prove catastrophic, since all incentive to the 
development of the higher-powered cars was likely 
to be removed. Since the outbreak of war the 
outlook has deteriorated still further, and the view 
has already been put forward that the effect of 
the rationing of petrol, fears regarding the possi- 
bility of cars being requisitioned by the military 
authorities, the curtailment of spending power 
through the rise in the cost of living and the increase 
in income tax, might well be to bring about an 
almost total cessation of private-car production. 
Actually there are, of course, many cases in which 
the use of private cars must be regarded as a 
necessity rather than a luxury, as in the case of 
some commercial travellers ; while, in addition, the 
necessity of maintaining and, if possible, of increasing 
exports has been admitted. Nevertheless, a very 
serious fall in the output of private cars for the 
duration of the war must be anticipated. In this 
connection it may be noted that the usual seasonal 
fall in production in Canada in August and Septem- 
| ber was much more pronounced than in previous 
years. 





On the other hand, the effect of the war on the 
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Throughout the last two or 
three years, many firms in the industry have been 
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able to offset the decline in the demand for commer- 
cial transport vehicles with increased defence orders, 
both for Army lorries and other forms of mechanised 
transport, and for auxiliary fire engines and other 
machines for use in connection with A.R.P. More- 
over, there is no reason to expect any serious falling- 
off in orders for such vehicles. Mobilisation, the 
necessity for maintaining the transport system of 
the country under war conditions, and the trans- 
portation of men and materials to France have 
already imposed a heavy burden on the railways ; 
while large numbers of vans and lorries have been 
requisitioned already for use as ambulances and for 
other defence purposes. If intensive air raids 
develop, they may well cause a considerable con- 
traction in the carrying capacity of the railways, 
and, in conjunction with submarine and mine 
warfare, may cause an important diversion of import 
trade from the eastern to the western ports. This, 
in turn, would involve greatly increased transport 
problems in connection with internal distribution of 
goods. The war may result, therefore, in a sub- 
stantially increased demand for general-transport 
vehicles, quite apart from the increased pressure on 
production resources in connection with the require- 
ments of the armed forces. 

These factors, coupled with the urgent need for 
further expansion of aircraft production, are likely 
to mitigate the declining demand for private cars, 
and the net effect may well be a rise in the activity 
of this group of industries as a whole. While, 
however, the change from peace-time to war-time 
activity may be effected comparatively smoothly 
in the case of the larger firms, whose output is 
normally well spread over the whole range of private 
cars and commercial vehicles, and who, for the 
most part, are already engaged on a considerable 
scale in aircraft production, there must be many 
instances in which considerable dislocation and 
hardship will arise. In all cases, moreover, there is 
the prospect of serious economic waste due to the 
unemployment of specialised manufacturing plant, 
which it will be impossible to utilise fully owing 
to the fall in demand for private cars. 

Figures for employment in the construction of 
motor vehicles, cycles and aircraft in each year 
since 1929 are shown in Table I, opposite. Until 
1935, or possibly 1936, these figures gave a reason- 
ably reliable indication of the state of activity in 
the motor industry as a whole, as employment m 
the aircraft industry was comparatively small. In 
the last three years, employment in aircraft con- 
struction has been increasing very rapidly, and by 
1939 it probably accounted for at least one-third 
of the total. Certainly, the greater part of the 
increase in the number employed from 357,934 at 
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| Private Cars.—Figures for the production of 
private cars (as published by the Society of Motor 
Manufacturers and Traders, Limited, in their annual 
review) are given in the accompanying Table II 


TABLE I.—Employment in Construction of Motor 
Vehicles, Cycles and Aircraft. 


| 

















! 
: | Number | y 4 Index 
Year. ome | Unem- | pape, | 1923 
sured, | ployed. Umployec | 100. 
| i 
| 
1923 191,830 16,108 | 175,722 | 100-0 
1929 240,410 17,614 227,706 | 129-6 
1930 247,140 206,493 117-5 
1931 | : 110-3 
1932 111°7 
1933 } | 123-8 
1934 530 | 138-1 
1935 285,830 | | 147-6 
1936 314,000 | 167-9 
1937 351,630 | 190-5 
1938 lw. ..| 387,870 | } 203+ 7 
1939 Bi ..| 459,170 | 252-9 
1 ! 





for the years ending September 30, 1928-29, to 
1937-38. For the year 1938-39, the figure is avail- 
able only for the nine months, October to June, and 
this is shown in comparison with the corresponding 


TABLE IIl.—Output of Cars. 
Year ending September 30. 


| 1929 182,347 1935 311,544 
1930 169,669 1936 353,743 
1931 158,997 1937 389,633 

| 1932 171,244 6 ... 342,390 
1933 220,779 1938 Oct.-June 275,357 
1934 256,866 1939 ms 298,609 


figure for 1937-38. For the first three months of 
1938-39 (October to December), monthly production 
was running at approximately the same level as 
in the previous year, but, from January onwards, 
production was substantially higher in each month 
than in the corresponding month of the previous 
year. Moreover, in spite of the threat of increased 
taxation in 1940, the improvement became pro- 
gressively greater as the year advanced, and in 
May, 1939, the increase, compared with the previous 
year, was 18-5 per cent., and in June, 22-3 per cent. 

British exports of private cars and chassis are 
|shown in Table III, herewith, for the years 1929 
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ascribed to aircraft construction, because, as shown 
above, the net increase in activity in the motor 
industry between those dates was not large. It will 
be seen from Table I that the number of unemployed, 
at 14.780, was the lowest on record, in spite of the 
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July, 1938, to 444,390 at July, 1939, must be) fact that the number of insured workpeople was | 





Fig. 16. IntTrrtor oF Driver’s Cas. TABLE III.—United Kingdom Exports of Private Cars. 
Year. ‘ ae Chassis. Total, 
ars. | 

| | - 

| 1929 23,891 | 9,901 33,702 

| L930 19,226 3,983 23,209 
1931 17,104 | 1,888 18,992 

| 1982 26,042 4,855 31,797 
1933 33,802 | 7,226 41,028 
1934 .. - wie 34,877 9,030 43,907 
1935 .. - od 44,198 10,327 54,520 
1936 .. 7 .-| 51,173 | 13,502 64,765 

|} 1937 .. se oa 53,655 | 24,458 75,113 
1938 .. on wal 44,130 | 24,127 68,257 
1938 Jan.-Auyg. 31,729 18,397 50,126 
1939 pe 35,190 18,703 55,983 

| 





to 1938, and for the first eight months of 1938 and 
1939. Exports of complete cars increased from 
31,739 in the period January to August, 1938, to 
35,190 in the corresponding period of 1939, while 
exports of chassis showed comparatively little 
change and rose from 18,397 to 18,793. The 
monthly rate of exports of complete cars during 
the first eight months of 1939, at 4,400, was thus 
only slightly less than the record rate of 4,470 per 
month achieved in 1937. In contrast with experience 
in previous years, there was a fall in the average 
value per car exported to 122/., compared with 
1231. in the first eight months of 1938. In 1939, 
New Zealand was again the best customer for 
British cars, taking 30 per cent. of the total exports. 
A development which may exert some influence on 
these exports was announced in May, 1939, when 
it was stated that additional assembly work was 
to be undertaken in New Zealand. Actually, the 
regulations in themselves aré unlikely to produce 
| any marked effect, but they are representative of a 
tendency which, in the long run, may gradually 
restrict export opportunities to British Empire 
nearly double that for 1929. The sharp rise in the | markets. It was provided that, in order to encourage 
latter figure from 387,870 at July, 1938, to 459,170 | local production, imports of upholstery materials 
at July, 1939, indicates the success which has been | other than wool, batteries, undercarriage springs 
achieved by the various schemes for the training | and seating springs for commercial vehicles, would 
of labour for aircraft production. | be prohibited as from October, while imports of 
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bumpers would be admitted only if unmachined and 
unplated. 

In Australia, considerable progress has already 
been made in the production of motor vehicles, as 
a result of which exports from the United Kingdom 
fell from 2,783 in the first eight months of 1938 to 
352 in the corresponding period of 1939. In 
December, 1939, the Australian Minister for Trade 





TABLE IV. 
1932 1933. 1934. 1935. 

United States 40,657 63,754 143,916 
Canada } 9,300 15,828 31,27 
United Kingdom 31,797 41,028 43,907 54,520 
France 17,406 23,242 21,288 16,054 
Italy 4,544 6,793 8,850 y 
Giermany 8,860 10,844 10,994 21,140 

Total 113,064 161,489 260,238 311,878* 


* Excluding Italy t Estimated for August. 


and Customs announced that a company with a 
nominal capital of 1,000,000/. is to be formed soon 
by Australian Consolidated Industries, Limited, for 
the manufacture in Australia of motor engines and 
chassis. It was anticipated that production would 
begin in 18 months’ time, and it was hoped to 
produce 8,000 vehicles in the first year, increasing 
to 20,000 annually in five years. The car to be 
produced would be an American type of between 
18 h.p. and 25 h.p. The Government undertook 
to use their powers under the National Security 
Act, by which they may regulate, restrict or prohibit 
the production, distribution and use of essential 
articles, in order to safeguard the interests of the 
company against foreign or foreign-controlled com- 
panies which might desire to manufacture cars in 
Australia. China, though not normally an important 
market for British cars, is also likely to increase 





TABLE V.—Home Registrations of Private Cars. 
(September Census.) 

1929 998,489 1935 1,505,019 
1930 1,075,081 1936 

1951 1,103,715 1937 

1932 1,149,231 1938 -1,984,430 
1933 1,226,541 1938* 1,916,226 
1934 1,333,590 1939° 2,035,849 

* Licences current at end of August (excluding 


Northern Ireland). 


production of motor vehicles. It was announced in 
July, 1937, that the motor-truck plant of the 
Stewart Motor Corporation had been sold to Chinese 
interests and that the equipment would shortly be 
reassembled in that country. 

Against these unfavourable developments, how- 
ever, the cutting-off of German exports should open 
up a number of potential export markets to British 
manufacturers, notably in South America. Inter- 
national exports of private cars in the years 1932 
to 1938, and in the first eight months of 1939, are 
shown in Table IV, on this page. The principal 
feature of the table is the decline in the share 
held by the United States of the total export trade 








TABLE VI.——United Kingdom Net Imports of Private Cars. 
Complete . 
Year Cars Chassis. Total 
1929 11,416 10,104 21,520 
1930 6,036 2,815 9,751 
1v3l 1,235 S83 2,118 
1932 2,263 409 2,762 
1933 2,007 622 3,619 
1vs4 10,155 606 10,851 
1935 12,351 1,212 13,563 
1936 11,368 775 12,143 
1037 17,851 70v 18,836 
1938 8,820 60 9,180 
1038 Jan.-Aug 7,359 315° 7,074 
lyse 4,570 s2u° 4,590 
* Estimated 
of the countries shown, from 43-6 per cent. in 


1938 to 35-3 per cent. in the first eight months of 
1939. 


French and Italian shares rose from 5-2 per cent. 
and 5-6 per cent. to 7-2 per cent. and 6-1 per cent., 
respectively. The largest increase, however, was 
recorded by Germany, whose exports for the first 


eight months of 1939 were practically equal to! 


The British share showed a slight increase | 
from 18-5 per cent. to 19-3 per cent., while the | 
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| these in the whole of 1938. The German share of 
the total trade thus increased from 16-2 per cent. 
to 20-8 per cent. In the first eight months of 
1939, in fact, German exports exceeded British for 
the first time. The average value per car of German 
|exports was RM.1,300 in 1939, against RM.1,290 
in 1938, indicating that the policy of subsidies was 
| maintained but not intensified. Owing to the many 


INTERNATIONAL EXPORTS OF PRIVATE CARS. 





1936. 1937. 1938. 1939.3 
es Per | Per 
cent. | cent 
220,486 161,612 43-6 101,870 | 35-3 
43,801 40,386 10-9 | 32,695 | 11°3 
78,113 18-5 | 55,983 | 19°3 
19,778 5-2 | 20,839 | 7-2 
8 25,772 5-6 17,700t} 6-1 
29,091 51,876 60,099 16-2 60,000t; 20-8 
333,821° 448,826 370,546 100-0 289,087 100-0 

~ Jan.-August only. § Not available. 


different exchange rates at which transactions are 
effected it is difficult to express these figures in 
English currency, but at the official rates of exchange 
they are equivalent to 111/. and 106l., respectively. 
The average value of British exports was 122/. in 
1939 and 124/. in 1938. 

In 1938, the last complete year for which details 
are available, the principal markets for German 


TABLE VII. 


Year ending September 30. 


Production of Commercial V ehicles. 


1929 ... 57,576 1935 92,176 
1930 ... 67,807 1936 107,609 
1931 ... 67,292 1937 118,116 
1932 ... 61,475 1938 ... ee 106,171 
1933 ... 65,508 1938 Oct.-June 81,832 
1934 85,633 1939 - 78,201 


exports of private cars were Sweden, Belgium, 
Denmark, Poland, Great Britain, Holland, Norway 
and Switzerland. German exports to countries 
which can only be reached by sea, however, amounted 
in the aggregate to 14,827 vehicles, or approximately 
one-quarter of total German exports in that year. 
Since this trade should be entirely cut off by contra- 


TABLE VIII.—Home Registrations of Commercial 
Vehicles. 


(September Census.)t 


1929 ... 458,019 1935 562,627 
1930 ... 481,893 1936 593,943 
1931 ... 481,378 1937 624,670 
1938 ... 490,551 1938 ... 656,774 
1933 ... 509,443 1938*... 558,692 
1934 537,716 1939°... 569,242 


* Licences current at end of August, excluding exempt 
vehicles. 

t These figures include Hackneys and exempt vehicles 
in addition to commercial vehicles. 
band control action, it should be possible for British 
manufacturers to increase substantially their exports 
to these countries, though they will have to meet 
American, and, to a lesser extent, Italian compe- 
tition. United States manufacturers, of course, are 
particularly strongly placed in South American 
markets; in the Argentine, for example, nearly 
|90 per cent. of the cars imported in 1938 were 
—— in Argentine plants belonging to United 





States firms. In September, 1939, it was announced 


| 1932. 


1933. 1934. 1935. 
| United States 24,835 43,277 92,397 98,811 
Canada 2,734 4,575 12,094 16,738 
| France 1,800 2,219 3,682 2,600 
Italy , 245 684 575 t 
Germany oot 2,165 2, 2,250 | 3,765 
| United Kingdom 8,382 10,664 13,742 | 13,685 
Total 40,161 63,925 124,740 135,5993 


* Estimated on 7 months’ figures. Tt 


| that a sum of 8,000,000 dols. was being subscribed | 
| by United States manufacturers in order to facilitate | 
this trade, and, as a result, the Argentine Govern- | 
ment agreed to increase the import quota for | 
American cars from 30 per cent. to 70 per cent. of | 








TABLE XI.—INTERNATIONAL EXPORTS OF COMMERCIAL VEHICLES. 


40. 


FEB. 2, 19 


the 1938 figure. Motor-vehicle imports into the 
Argentine have been rationed for the past five 
years owing to the deficiency of foreign exchange, 
and it is stated that there is now a considerable 
shortage in the country. In addition, however, 
Germany may well experience difficulty, in the 
long run, in maintaining her exports to European 
countries owing to lack of raw materials. It seems 
doubtful whether she can maintain for long her 
pre-war steel production, while a serious shortage 
of rubber and of certain non-ferrous metals may 
also be expected. British manufacturers, therefore, 
would be well advised to concentrate on previous 
German markets in Europe, particularly Scandi- 
navia, Belgium, Holland and Switzerland. 

Shortly after the outbreak of war, considerable 
anxiety was felt in the British motor industry 
regarding the maintenance of supplies of war 


TABLE IX.—United Kingdom Net Imports. 





Year. _— Chassis. Total. 
1929 48 16,216 16,264 
1930 37 1,490 1,527 
1931 50 1,440 1,490 
1932 2 297 309 
1933 29 371 400 
1934 63 1,574 1,637 
1935 60 1,778 1,838 
1936 205 2,405 2,700 
1937 606 4,061 5,113 
1938 ‘ sic 246* 1,153 1,399 
1938 Jan.-Aug. 317* 1,047t 1,364 
1939 a 320 1,045t 1,365 


* There was an excess of re-exports in the fourth quarter of 
the year. 
t Partly estimated. 


materials. The position was materially eased, 
however, by the agreement between the industry 
and the Government regarding the necessity of 
maintaining and, where possible, of expanding 
exports. Experience reported by the majority of 
manufacturers indicated that, following a temporary 
setback in most markets immediately after the 
outbreak of war, export demand has been well 
maintained, except in those countries adjacent to 
Germany, where mobilisation measures and restric- 
tions on petrol consumption have naturally resulted 


TABLE X.—United Kingdom Exports. 


Complete 








Year. Can. Chassis. Total. 
1929 2,636 5,583 
1930 | 3,486 
1931 2,023 
1932 2,017 
1933. , 2,290 
1934 ‘ 2,367 13,742 
1935 27251 | 13,685 
1936 3,378 5,923 
1937 .. | 3,816 
1938 .. | 3,385 
1938 Jan.-Aug. 2,340 
1939 “ vol 





1,659 


in some diminution in the demand for private cars. 
It was not to be expected that any sharp change in 
the situation would occur immediately, since in 
several countries stocks of German cars were quite 
considerable and the liquidation of these stocks 
must take some time. 

Turning to the home market, total home regis- 
trations of private cars, as recorded at the September 
Census, are shown in Table V, on this page, for the 
years 1929 to 1938; while, in addition, figures are 





1936. 1937. 1938. | 1939. 
| | | 

| ) Per , | Per 
| cent. | cent 
105,799 105,710 | 115,595 | 69-2 82,942 | 69-5 
13,219 22/066 17,381 | 10-4 12'918 | 10-9 
3,678 5,336 4,483 2-7 3,774 | 3-1 
t 7,568 2,130 1-3 1,260* 1-1 
| 6,432 12,898 | 13,047 7-8 | 9,570*} 8-0 
16,923 20,436 14,275 8-6 8,820; 7-4 
146,042¢ 174,014 166,911 | 100-0 119,284 | 100-0 


+ 


Not available. + Excluding Italy. 


given for the number of licences current at the end 
of August, 1938 and 1939, in the United Kingdom, 
excluding Northern Ireland. In spite of fears of 
imminent saturation, the number of licences current 
rose from 1,916,226 at the end of August, 1938, to 


— 


























FEB. 2, 1940. 


ENGINEERING. 





III 








2,035,849 at the corresponding date of 1939. Even 
if allowance be made for the exclusion of Northern 
Ireland, however, it is clear that the increase between 
1938 and 1939 was considerably less than in previous 
years. There has been, in fact, a gradual diminution 
in this increase since 1936, though the change was 
very small up till last year. Actually, new registra- 
tions of private cars in the nine months, October, 
1938, to June, 1939, made a good showing in 
comparison with the corresponding figure for the 
previous year, and totalled 237,146 against 219,721. 

A good deal of speculation has already occurred 
regarding the effect of war-time regulations on total 
registrations. According to the Minister of Trans- 
port, the estimated drop in the number of quarterly 
licences between the third and fourth quarters of 
1939 was 393,000. By no means the whole of 
this can be attributed to the influence of war 
conditions, since a fall in the number of quarterly 
licences in the autumn is a normal feature and in 
1938 the drop was about 159,000. It would thus 
appear that the fall immediately due to war condi- 
tions was about 230,000, or some 11 per cent. of 
the total number of licences current. 

Reports collected from various parts of the country 
at the end of December indicated that, of the 
remaining 1,600,000 private cars, it was probable 
that about one-third would not be relicensed at 
the New Year. If this estimate is correct, little 
more than half the total number of vehicles in the 
country would be in use in the early part of this year. 
If any considerable proportion of car owners should 
decide to sell their cars rather than to lay them 
up for what may prove to be a considerable period, 
this would introduce very serious problems in the 
second-hand car market. Already, in the normal 
course of trade, the number of second-hand cars 
for disposal has been increasing steadily, and in 
July a sub-committee of the Motor Agents Associa- 
tion was appointed to consider a scheme for the 
removal of a proportion of second-hand cars from 
the roads. Briefly, the scheme involved the scrap- 
ping of all cars bought in by dealers which have a 
M.A.A. book price of 24 per cent., or less, of the 
list price. The dealer was to have been compensated 
for the purchase prige, finance being provided by 
the manufacturers, who intended to advance their 
list price by 1 per cent. It was calculated that this 
would make available a sum of about 600,000/. per 
annum, sufficient to purchase some 120,000 used 
cars. It is clear from these figures that it was 
proposed to scrap only the very oldest cars, but, 
if instituted, the scheme might well have been 
expanded later. A number of similar schemes have 
been put forward in the past, but these did not 
receive a sufficient measure of support. As far 
as the laying up of cars during the war is concerned, 
the majority of owners appear to think that prices 
are likely to rise, and that it will pay them to 
retain their cars if they have accommodation for 
them. 

Net imports of private cars into the United 
Kingdom, shown in Table VI, opposite, showed a 
considerable drop in the first eight months of 1938, 
amounting to 4,570, against 7,359 in the corre- 
sponding period of 1938 in the case of complete 
cars, while imports of chassis showed little change. 
The decline was due to an almost complete cessation 
of imports from Germany. Imports from Canada 
and the United States showed little change, but 
imports from France increased from 657 to 1,577 
vehicles. 

Commercial Vehicles.—The main factors affecting 
the commercial-vehicle market in 1939 have already 
been referred to. Production, which is shown in 
Table VII, opposite, continued the decline which 
began in 1938 and amounted to 78,201 in the nine 
months October, 1938, to June, 1939, compared with 
81,832 in the corresponding period of the previous 
year. Nevertheless, the total number of vehicles in 
use continued to increase, and the number of licences 
current at the end of August rose from 558,692 to 
569,242. These figures, moreover, exclude exempt 
vehicles which are included in the September 
Census figures for previous years, shown in Table 
VIII, on the opposite page, and it is in the exempt 
class that the greater part of the expansion in recent 
years has been taking place. 

These figures, of course, considerably under- 





estimate the degree of activity experienced by most 
manufacturers of commercial vehicles, since, as 
previously mentioned, the majority have been 
heavily engaged in production for the armed forces. 
Some idea of the volume of work involved is shown 
by the fact that the estimated expenditure on motor 
transport for the Army (both wheeled and tracked) 
increased from 1,179,000/. in 1935-36 to 7,870,000I. 
in 1938-39 and 11,917,000/. in 1939-40. Moreover, 
the last figure excludes a number of supplementary 
estimates and the increased expenditure consequent 
upon the outbreak of war. 

United Kingdom net imports of commercial 
vehicles showed practically no change in the first 
eight months of 1939 as compared with the corre- 
sponding period of 1938, shown in Table IX, on 
the opposite page. British exports (shown in 
Table X, on the same page) declined somewhat, from 
2,340 in the first eight months of 1938 to 1,659 in the 
corresponding period of 1939 in the case of complete 
vehicles, and from 7,631 to 7,161 in the case of 
chassis. As a result, the British share of total 
exports from the countries shown in Table XI, 
opposite, fell from 8-6 per cent. in 1938 to 7-4 per 
cent. in the first eight months of 1939. On the 
whole, however, there was very little change in the 
relative position of the various manufacturing 
countries. 








THE COPPER INDUSTRY OF THE 
UNITED STATES. 


Some interesting statistics regarding the United 
States copper industry during 1939 have just been 
received from the Bureau of Mines at Washington. 
The figures for the year are stated to be preliminary, 
nevertheless they enable some useful comparisons to 
be made with the totals for the previous year. The 
1939 output of virgin refined copper from home- 
produced raw materials totalled 1,429,000,000 Ib., 
compared with 1,105,148,323 lb. in 1938. Further, 
the production of virgin refined copper from raw 
materials impo from overseas during 1939 was 
563,000,000 lb., against 479,683,406 lb. in 1938. If to 
these totals be added the imports of refined copper, 
mainly from Chile, which aggregated 35,000,000 Ib. 
in 1939 and 3,603,025 lb. in 1938, and the stocks of 
the metal existing in works and warehouses on 
January 1 of each year, it is found that 2,389,000,000 lb. 
(or about 1,066,000 tons) of virgin refined copper were 
available for the engineering and metallurgical indus- 
tries and for export in 1939, as compared with 
1,946,434,754 tons (or about 870,000 tons) in 1938, 
In addition to these totals, 237,000,000 lb. of scrap 
copper was reclaimed at refineries during 1939, as 
compared with 185,084,061 lb. in 1938. Thus the 
total output of virgin and “secondary” copper 
from American refineries was larger by 26 per cent. in 
1939 than was the case in the preceding year. 

The improvement in the industry recorded in 1939, 
which was particularly marked in the fourth quarter 
of the year, is considered to have been due to increased 
home demand brought about by greater activity in 
most industries consuming copper. On the other 
hand, the trend of foreign trade was disturbed in the 
final quarter of the year. Thus, exports to some of 
the principal consuming countries in the first three 
quarters, notably the United Kingdom, Poland, 
and Germany, ceased in the last three months of 1939, 
whereas Japan increased her share of the total United 
States exports of refined copper from 29 per cent. in 
1938 to 33 per cent. in the first 10 months of 1939, 
and to 42 per cent. in November. Again, Soviet 
Russia, which imported no refined copper from the 
United States in the first ten months of 1939, took 
17 per cent. of the total in November. 

Exports of metallic copper from the United States 
during the first 11 months of 1939 amounted to 
730,023,595 lb., compared with 842,023,197 lb. exported 
during the whole of 1938. From a consideration of the 
preliminary figures available, however, it appears 
likely that the total exports for the entire year 1939 
will be only about 5 per cent. below those for 1938. 
The above-mentioned total of 730,023,595 lb., included 
633,305,973 lb. of refined copper in ingots, bars and 
other forms, 44,123,901 lb. of rods, 29,943,181 lb. of 
scrap, 2,762,693 lb. of pipes and tubes, 1,114,452 Ib. 
of plates and sheets, 6,255,084 lb. of wire, other than 
insulated, and 12,528,311 lb. of insulated wire and cable. 
Of the total of 633,305,973 lb. of refined copper in 
ingots and bars just quoted, the United Kingdom 
received 42,553,100 Ib. (against 61,230,901 lb. in 1938) 
and Germany 42,568,111 lb. (against 148,665,920 Ib. 
in 1938). In contrast with these figures, exports to 
France were doubled during 1939, the figure for 1938 


GANZ RAILCARS ON THE 
ARGENTINE STATE RAILWAYS. 


Descriptions have been given in our columns from 
time to time of the Diesel railcars supplied by Messrs. 
Ganz and Company, Limited, Budapest, for the 
Argentine State Railways. Since the placing of the 
first order for 18 eight-wheeled single cars in 1935, 
first consideration has always been given to the employ- 
ment of stock which should be as uniform as possible. 
In spite of the fact that three different gauges exist 
in the country, metre, standard, and broad gauge, and 
that the services for which the vehicles were required 
varied considerably, the keeping in mind of this broad 
consideration has resulted in a high degree of inter- 
changeability, with a valuable economy in main- 
tenance and running charges, and in the number of 
spare parts which have to be kept in stock. The 
problem of securing the highest practicable degree of 
uniformity has been greatly simplified by the decision 
of the State Railways to make exclusive use of Ganz 
vehicles, and at the present time, 74 vehicles made 
by this firm are in operation on the State lines, while 
an order for seven additional vehicles has recently 
been placed with the same company. 

The mechanical equipment of all the eight-wheeled 
single cars comprising the earliest orders was com- 
pletely interchangeable, while the car bodies were also 
standardised to a considerable extent, only the internal 
equipment varying according to the particular purpose 
for which the vehicle was intended. To allow the 
widest degree of flexibility in the number of passengers 
carried on a single journey, the majority of the eight- 
wheeled vehicles were constructed so as to enable 
the various cars to be coupled together in pairs. 
Although this practice enabled many traffic problems 
on the State railways to be solved in an economical 
manner, there remained a number of cases where 
this method of operation did not offer a satisfactory 
solution. An example is afforded by the problem 
of long-distance express traffic. The object to be 
achieved in this case was to create a rapid and con- 
venient connection between important traffic centres 
in a country of very great extent without creating any 
source of excessive loss to the railway administration. 
The essence of the problem involved was that, while it 
was considered essential to provide the aities formen 
the passengers associated with corresponding long- 
distance high-speed runs in other countries, the number 
of passengers to be dealt with lay within relatively 
moderate limits. In such a case, the operation of the 
service by steam locomotives appeared in most cases 
to be highly uneconomical, due to the larger deadweight 
comprised by the heavy locomotive drawing a train 
made up of Pullman cars. In addition, it was necessary 
to take into account the large personnel required to 
operate such trains. This problem is not, of course, 
peculiar to the Argentine State Railways, but exists 
in all countries where long distances separate the 
various traffic centres and the density of population 
is low. The difficulties in securing economical services 
in such countries is enhanced by the fact that the 
construction of the lines themselves impose a heavy 
financial burden on the railway enterprise, and to 
render the lines profitable it is essential that their 
construction should be effected as economically as 
possible. It is, therefore, customary to employ narrow- 
gauge lines in such circumstances, and generally some 
cheap method is adopted for laying the actual tracks, 
such as the employment of rails of low weight, in many 
cases in conjunction with simple earth ballasting. 

These conditions pertain to a large extent to the 
Argentine. The large commercial and traffic centres, 
such as Rosario, Santa Fe, Ciérdoba, and Tucuman, 
are situated at very considerable distances from the 
capital, Buenos Aires, the distances to be covered 
varying from 300 km. to 800 km. In one case, that 
of the line required to connect up the district of 
Bariloche with the capital, the distance involved was 
1,700 km. It was decided that the most suitable method 
of solving the traffic problems involved was the employ- 
ment of triple Diesel trains, comprised of two motive 
cars with a trailer between them. The large amount 
of space thus afforded made it possible to provide all 
the. equipment necessary for ensuring the comfort of 
the rs on the long journeys involved. The 
seating capacity could be dimensioned without difficulty 
to supply comfortable accommodation, and the supply 
of fi bor the 140 to 180 passengers could be ensured 
for the whole journey. In addition, it was possible to 
provide convenient sleeping berths in separate com- 
partments for night journeys, and, in general, the 
standard of comfort could be made in every way 
comparable with that provided by heavy trains 
embodying sleeping cars. 

In 1936, an order was placed with Messrs. Ganz 
for the construction of two broad-gauge triple trains 
to deal with the traffic between Viedina on the Atlantic 
coast and Bariloche. These trains were described in 








being 64,221,367 lb. and that for the first 11 months 
of the present year 130,356,520 Ib. 





Enarngerina, vol. 146, page 702 (1938). It may be 
recalled that each train was fitted with two engines 
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of the Ganz-Jendrassik type, each developing up to 
375 brake horse-power, and that mechanical trans- 
mission was employed. Each of the outer cars was 
provided with air-conditioning plant, with equipment 
for heating the fresh filtered air in winter and cooling 
This order was followed by one for two 





it in summer. 
triple trains of similar type, but designed for operation 
on the metre-gauge tracks of the State railways. 
Shortly after, seven further triple trains were ordered, 
two for rapid long-distance traffic, and five for suburban 
tra flic The latter trains were described in ENGINEER 
ina, vol. 147, page 601 (1939). In all these cases, 
uniformity of mechanical equipment has been main 
tained, the differences lying entirely in the internal 
arrangement and fittings of the trains. 

On the basis of the experience gained by the Adminis 


tration of the State Railways in operating the vehic les | 


already in use, a further order has been placed with 
Messrs. Ganz for the supply of ten additional triple 
trains of similar type to those already supplied. The 


new trains will be employed for long-distance traffic on | 
metre-gauge lines, and compared with those now | 


operating, will represent a further development in so 
far as extensive use has been made in their design 
and construction of the service experience with older 
types to date. Among the improvements incorporated, 
the most important is probably the complete redesigning 
of the system of air conditioning, the cooling capacity 
being increased from 48,000 calories per hour to 100,000 
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; calories per hour. The system of air distribution has 
jalso been improved, together with the means for 
| preventing the penetration of dust into the interior 
| of the cars. For the latter purpose, a second external 
fixed glass will be provided on the windows, the doors 
will be closed pneumatically, and emergency ventilating 
devices will be fitted. Among the mechanical improve- 
ments, the diameter of the axles will be increased, with 
larger axle boxes, air filters of the oil type will be 
employed, and the engines will be fitted with aluminium- 
alloy in place of cast-iron pistons. One of the new trains 
is illustrated in Figs. 1 to 3, herewith. It will be seen 
from Fig. 2 that the left-hand coach, in atidition to 
the motor compartment, contains a postal compart- 
ment, a kitchen, and a dining saloon with seating 
accommodation for 44 passengers. The centre coach 
is divided into two saloons, one with seating accommo- 
dation for 40 passengers, and the other with seating 
accommodation for 48 passengers. The right-hand 
coach contains a saloon with seating accommodation 
for 24 passengers, and a large luggage compartment, in 
addition to the second motor compartment. Lavatories 
are provided in all three coaches. An alternative 
arrangement for the middle coach is shown in Fig. 3. 
The weight of the train, fully-loaded, will be between 
| 140 tons and 150 tons. The two engines are each of 
320 brake horse-power, giving sufficient total power 
for a maximum speed of 110 km. per hour. It may be 
pointed out in passing that such a speed would be 
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unattainable with a train drawn by a steam locomotive, 
if only on account of the relatively low-grade track 
available. Apart from the high maximum speed, the 
low weight of the trains permits of a high acceleration 
rate, and in actual practice, it has been shown that 
trains of this type can be used to reduce the total 
time of a journey to about 60 per cent. of that required 
for the fastest steam trains. Calculations of working 
costs based on experience with the earlier three-coach 
trains show that the cost works out at about 12-6d. 
per mile, made up as follows: Fuel and lubricant, 
2-1d. per mile; running repairs and workshop over- 
hauls, 7-7d. per mile in service ; staff and driver's wages, 
1-5d. per mile; and guard’s wages, 1-3d. per mile. 








THE INSTITUTE OF METALS.—The 32nd annual general 
meeting of the Institute of Metals will be held at 4, 
Grosvenor-gardens, London, 8.W.1, on Wednesday, 
March 6, at 2.30 p.m., for the purpose of transacting 
the ordinary general business of the Institute. This 
will include the consideration of the Report of the 
Council for the year ending December 31, 1939, and of 
the honorary treasurer’s report for the twelve months 
ending June 30, 1939. Officers, members of the Council 
and auditors, for the year 1940-41, will also be elected. 
The meeting will be chiefly of a formal character and 
no papers will be presented or discussed. 
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2-CUB. FT. SHOT-BLAST CLEANING MACHINE. 


MESSRS. TILGHMAN’S PATENT 
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ENGINEERING. 
value. After this commendation, it may, however, 
be pointed out that there are some tables in the volume 
which are not referred to in either of the indexes. For 
some reason, which is not explained, the book contains 
two independent groups of page numbers. Beginning 
with page 1, it runs on to page 202; another page |, 
carrying on to page 360, then follows. The first 
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SHOT-BLAST CLEANING MACHINE} 
| are discharged, by reversal of the belt, into a suitable 
a ' | receptacle. 
rue airless abrasive cleaning machine, in which the | 


FOR LIGHT WORK. 


abrasive is propelled with the necessary force by the 
centrifugal action of a rapidly-rotating pulley and | 
is therefore known as the Wheelabrator machine, has | 
been previously described in these columns as con- 
structed for the cleaning of heavy work. The manufac- 
turers of the Wheelabrator machine, Messrs. Tilghman’s | 
Patent Sand Blast Company, Limited, Broadheath, | 
near Manchester, have, however, now produced a small | 
machine specially designed for the cleaning of fragile | 
castings, hardened parts and so forth, of a weight up | 
to about 10 lb. This new machine is shown in the 
.ccompanying illustration and has a capacity of 
approximately 2 cub. ft. Naturally, as the parts 
lealt with are light, there are cardinal differences in 
construction between the machine and those handling 
heavy parts; for example, the means by which the 
parts are tumbled about under the blast of the Wheela- 
brator wheel consists of a rubber belt instead of the 
steel-slatted conveyor employed in the larger machines. 
rhe abrasive used is steel shot. 

As shown in the illustration, a charge of castings 
lies in.a loop of the belt which is, of course, continuous 
and is led over two pulleys, the positions of these being 
indicated by the bearings seen at the right hand. 
Che lowest bearing, at the back, carries the belt- 
tensioning pulley and is mounted on a bracket attached 
to an adjustable slide. When cleaning is in progress, 
the hinged door, which hangs downwards in front of 
the machine, is closed to prevent splashing of the 
abrasive which is discharged from the hopper seen on 
top of the machine on to the Wheelabrator wheel. 
[he machine is driven by three motors, viz., one for 
the belt, one for the wheel, and one for the elevator 
by which the spent shot is returned to the hopper. A 
total of 6 h.p. is required. The time required to clean 
a charge of castings or forgings varies with the nature 
of the parts, but an average time may be 7 minutes or 
8 minutes, less intricate castings taking less. The 
belt is kept running during the cleaning process. When 
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group of pages contains metric-conversion tables, a 
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West, Manchester, and 28, Bedford-street, London, 
a eee | W.C.2, the price being 1s. 6d. 
poet Sa wet |  Year-Book of Scientific Societies, 1939.—It is stated 
Se = | with truth in the preface to this, the 56th annual volume 
| of The Official Year-Book of the Scientific and Learned 
| Societies of Great Britain and Ireland, that the advent 
'of war had instant effect upon national scientific 
research. In some fields, particularly those of an 
| engineering er technical character, there is greatly 
increased activity ; but in others there must be a cessa- 
| tion, or at best a severe curtailment, of effort, in spite 
| of the real and lasting value of the Societies’ interests. 
We are glad to learn, however, that, in spite of prevailing 
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pPek | difficulties, the publishers, Messrs. Charles Griffin 
cat ade | and Company, Limited, 42, Drury-lane, London, 
aS | W.C.2, intend to continue to issue the Year-Book, 


| which constitutes an annual record of learned societies 
in all fields. As has been the case with previous issues, 
| the volume is divided into fourteen sections, each con- 
| taining data regarding societies occupying themselves 
| with various branches of science and learning. These 
| include science generally ; mathematics and physics ; 
chemistry; geography, geology and mineralogy ; 
}economic science and statistics; mechanical science 
|and architecture; and naval and military science. 
| In all cases, the postal address of the Society is given, 
| together with the names of the officers, the name and 
| address of the secretary and particulars of membership 
| fees, frequency and times of meetings, and the nature 
| and prices of the publications issued. In some cases, 
| the objects of the society are also given. The price 
| of the book, which is well indexed and strongly bound in 
| scarlet-cloth covers, is 10s. net. 


| The Electrical Year Book, 1940.—In the latest, the 
| thirty-third, edition of this well-known Year Book, a 
| considerable amount of revision has been carried out. 
|A new section dealing with Electrical Methods of 
| Measuring Temperature, and another on Electric Brak- 
| ing, have been inserted. Additions or revisions have 
| also been made to a number of other sections, parti- 
| cularly in connection with induction and three-phase 
commutator motors, trolley “buses, railcars, Diesel- 
electric locomotives, automatic substations, etc. In 
| view of the scale of the volume, some of this matter is 
| necessarily of a rigidly summarised type and, for 
instance, no attempt is made to describe the compli- 
cleaning is finished the door is opened and the castings |eated details of the various automatic-substation 
control systems. The type of information given, 
| however, is such as is likely to be useful to those who, 
| although having general electrical experience, have 
| little knowledge of the particular subject concerned. 
| For instance, in the case of automatic substations, 
| the relative capital costs and running costs of attended 
|and unattended stations are dealt with. Reference 
| for greater detail is made to the 1931 edition of the 
| Year Book. The volume, however, as we under- 
| stand it, is not intended for specialists in any particular 
| branch of electrical practice ; it is intended as a book 
|of reference for users, such as works electricians or 
|draughtsmen. For this purpose it is likely to prove of 
technical sections which form its main feature. In | considerable value. Such matters as the tables dealing 
accordance with this practice, an entirely new section | with Dynamos and Motor Defects or the Horse- 
on Steam Boilers has been included in the 1940 edition, | Power to Drive Machinery, will prove particularly 
and a section dealing with the External Pressure on | 'seful. The latter covers machine tools; textile 
Tubes, Cylinders and Pans, which was omitted last | ™achinery ; printing, flour, laundry and farm machines ; 
year, has been re-inserted. The procedure enables | ‘T@D€s and lifts, ete. The volume, which contains a 
a larger range of subjects to be dealt with without | diary for the year, is published at a price of 1s. 6d., 
unduly increasing the size of the volume, and is pro- | by Messrs. Emmott and Company, Limited, of 31, 
bably no inconvenience to the majority of users who King-street West, Manchester, and 28, Bedford-street, 
are likely to retain back volumes for some years, The | London, W.C.2. 
new section on Steam Boilers, which has been contri-! Almanacs and Calendars.—We have received monthly 
buted by Mr. J. Webster, deals with fuels, combustion, ; tear-off calendars from Messrs. Robey and Company, 
heat transmission, methods of firing, draught, evapora- | Limited, Globe Works, Lincoln ; Messrs. The British 
tion, superheaters, economisers, boiler tests, etc., and | Thomson-Houston Company, Limited, Rugby ; Messrs. 
forms a useful summary of the whole subject. One| Morris Motors, Limited, Cowley, Oxford; Messrs. 
of the important qualifications of a year book, which | British Jeffrey-Diamond, Limited, Stennard Works, 
is essentially a reference book, is that any particular | Wakefield; Messrs. Wadkin, Limited, Green Lane 
item in its contents should be easily found. The type | Works, ‘Leicester; Messrs. Bull Motors (Branch of 
of information which a user is most likely to require | E. R. and F. Turner, Limited), Foxhall Works, Ips- 
frequently is that contained in the tables, which are a| wich; Messrs. Harland and Wolff, Limited, Queen’s 
usual feature of such volumes. In the present case | Island, Belfast; Messrs. Crofts (Engineers), Limited, 
the search for this type of information has been facili- | Thornbury, Bradford ; Messrs. Thomas Robinson and 
tated by the insertion of a special index econtaining| Son, Limited, Railway Works, Rochdale; Messrs. 
references to the tables only. We believe that librarians | John I. Thornycroft and Company, Limited, Thorny- 
in general consider that special indexes are undesirable | croft House, Smith-square, London, 8.W.1; Messrs, 
and that all references should appear in the general | M. and C. Switchgear, Limited, Kirkintilloch, Glasgow ; 
index. Librarians, however, possibly have more time | Messrs. Francis Shaw and Company, Limited, Corbett- 
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The machine is identified by the manu- 
facturers as type WTBO, and should be particularly 
useful in the smaller factories in which, hitherto, 
cleaning has had to be done laboriously by hand. 








ANNUALS AND REFERENCE BOOKS. 


_ Mechanical World Year Book, 1940,—It is the practice 
in this useful publication to make changes, from 
year to year, in the subjects that are dealt with in the 


to spare than engineers and most users are likely to| street, Manchester, 11 ; and Messrs. Peckett and Sons, 
find the Index to Tables of considerable time-saving | Limited, Atlas Locomotive Works, 


Bristol. 
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BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest | 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, and, unless otherwise stated, the price is 2s. 
net, or 2s, 2d. including postage. 


Street Lighting under War-Time Conditions.—The 
publication of specification BS/ARP No. 37, which | 
deals with street lighting under war-time conditions, 
is the culmination of many weeks of intensive research 
and experiment. It has been prepared at the request 
of the Ministry of Home Security and was drafted by 
a joint committee of the Ministry and of the Illuminating | 
Engineering Society. The order of illumination pro- | 
vided for in the specification is minute when compared | 
with that afforded by normal peace-time street lighting, 


| principal representative in Scotland for some years. 


| removed their offices from 151, Strand, London, W.C.2, 


| tory, 
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PERSONAL. 


Messrs. J. H. FENNER AND COMPANY, LIMITED, 
power-transmission engineers, Hull, have opened a 


_ 


branch at 73, Robertson-street, Glasgow, under the 
management of Mr. J. M. Russe.Lyi, who has been their 


MEssRS. ENGINEERING EQUIPMENT COMPANY have | 


to 210, Upper Thames-street, E.C.4. 

Messrs. BROADWAY ENGINEERING COMPANY, LIMITED, 
Carlisle-road, Hendon, London, N.W.9, inform us that 
the telephone number of their Birmingham office, at 
Somerset House, 37, Temple-street, has been changed to 
Midland 6702. 

Dr. C. H. Descon, F.R.S., who retired from the posi- | 
tion of Superintendent of the Department of Metallurgy 
and Metallurgical Chemistry, National Physical Labora- | 
December 31, has been appointed Scientific | 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, Great George-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are as stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 


| the reference numbers given. 


Electrical Equipment, for Voortrekker Hoogte Reservoir 
substation, comprising one 100 kVA 6,600/433/250-volt 


| double-wound, three-phase, indoor, oil-immersed, self- 


cooled transformer; one bank of four low-tension 
switches, pedestal-mounted, draw-cut, triple-pole, oil- 
break type; and 4,700 ft. of three-core, 0-04 sq. in., 
6,600-volt cable and 1,500 ft. of four-core 0-04 sq. in., 
460-volt cable. Union Tender and Supplies Board, 
Pretoria ; February 15. (T. 15,502/40.) 

Machine Tools, comprising a universal tool and cutter 
grinder ; a single-lever guillotine shears; sheet-metal 
bending, folding and turning-over machines; a milling 


and is, in fact, comparable with that afforded by bright | Adviser to the Iron and Steel Industrial Research | machine; 24-in., 34-in., and 84-in. lathes ; an electric-arc 


starlight on a clear moonless night. The aim of the | 


specification is to obtain as even an illumination as | Institute, 4, Grosvenor-gardens, London, 8.W.1, to which | machine. 


practicable, and the general level of illumination, if | 
the specification is complied with, will approach closely | 
to 0:0002 foot-candle, and will nowhere exceed 0-0004 | 
foot-candle. In order to meet practically all possible | 
conditions of mounting height and spacing, three | 
candle-power distributions have been standardised and 
the manufacturers of the fittings are given a free hand | 
to adopt any form of design desired, provided that the 
light emitted is of an intensity and in a direction such | 
that the polar curve of light distribution falls within | 
the limits laid down in the specification. [Price 6d. 


net, or 8d. post free.] | 

Test for Galvanised Wire.—A specification for the | 
testing of the zine coating on galvanised wires was | 
issued in March, 1932. The method employed was 
the copper-sulphate dipping test, but it was even then 
appreciated by the committee concerned that this 
test left much to be desired, as a real criterion of the 
quality of the galvanising. During the last few years 
considerable research work has been carried out in 
many countries, and this is reflected in a new revision 
of the specification, which is designated No. 443/1939. 
The principal feature of this new edition is the intro- 
duction of a test for the minimum weights of zinc, | 
per unit area, on zinc-coated wires. This test has | 
been introduced in substitution for the copper-sulphate | 
test on straight wires, but the latter test is retained for | 
testing wires after having been wrapped and unwrapped 
round a mandrel of specified diameter. Any advan- 
tages which the copper-sulphate test may possess, | 
such as giving an indication of the uniformity and | 
concentricity of the coat, are therefore not lost in the 
new specification, but the specification itself is streng- 
thened by the definition of the minimum weight of 
coat which the wire itself should carry. The method 
of determining the weight of coat is the same as that 
recommended by the American Society for Testing 
Materials, the sample of wire, after weighing, being 
stripped of the zine coating by immersion in a solution 
of antimony chloride and hydrochloric acid. After 
washing and wiping, the sample is re-weighed. The 
minimum weight of coat is graded according to the 
diameter of the wire and is expressed in ounces per 
aquare foot, and in grammes per square metre. In the 
foreword to the specification it is emphasised that this is | 
intended to cover galvanised wire of good commercial | 
quality, and that it is recognised that, for certain | 
purposes, tests of greater severity may be required. | 











INTERNATIONAL CONGRESS OF NAVAL ARCHITECTS 
AND MARINE ENGINEERS, Lifee.—It will be recalled 
that an International Congress of Naval Architects and 
Marine Engineers was held at Liége in August, 1939. 
As indicated on page 176 of ENGINEERING, vol. 148 
(1939), twenty papers by various authorities were 
presented. Two of these, by Mr. C. Wigley, on “ The| 
Wave Resistance of Ships; A Comparison between 
Calculation and Measurement for a Series of Forms,” | 
and by Mr. A. Hardy, on “ The Modern Diesel Engine | 
for Coasters, Fishing Craft and . nland-Waterway Ships,” | 
were in English. Fifteen contributions, on ship resist- | 
ance, various forms of propelliag machinery, scientific | 
organisation in shipyards, molecular action in the working | 
of engines, harbour tugs, welding in shipbuilding, ship | 
vibration, and other subjects, were presented in French 
by Professors E. Bogaert and L. Tison, Dr. J. green) 
Messrs. H. Brilli¢é, P. Chardome, L. Bosschart, H. Jaeger, 
E. Colinet, V. 
P,. Desmons, 8. Trigher and Messrs. Ducrot and Vande- 
ghen. Two papers were presented in German by Messrs. 
G. Kempf and Schnadel and one in Dutch by Mr. H. | 
Troost. The organising committee of the Congress 


| 


Council. His office is in the building of the Iron and Steel | 


address communications should be sent. 

Messrs. DENNY, MoTT AND Dickson, LIMITED, have 
received an appointment to act as agents for the Ad- 
miralty in connection with the supply and distribution of 
timber to Admiralty contractors and sub-contractors. 
This appointment has necessitated the return of the 
firm’s London office to Adelaide House, King William- 
street, E.C.4. All future communications should, there- 
fore, be sent to that address and not to Ormonde-court, 
Putney. 
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Canada. Department of Mines and Resources. Mines 
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Hevew. London: McGraw-Hill Publishing Co., Ltd. 
(Price 12s. 6d.) 
Queensland. Annual Report of the Under Secretary for 


Mines to the Honourable Thos. A. Foley, Secretary 
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Coupling Rods. By G. W. McARpD. 1 Links-road, | 
Epsom, Surrey: The Draughtsman Publishing Co., | 


| 

Ltd. [Price 2s. net.] 
Department of Scientific and Industrial Research. Report | 
of the Water Pollution Research Board for the Year| 
Ended 30th June, 1939. With Report of the Director of 
Water Pollution Research. London: H.M. Stationery | 
Office. [Price 1s. net.) 
Queensland Railways. Report of the Commissioner for | 
Railhecays for the Year Ended 30th June, 1939. Bris- 
bane: T. G. Hope, Acting Government Printer. 
Instituto de Pesquisas Tecnolégicas de Sio Paulo. Estudo | 
sobre a retracdo dos concretos. By GILBERTO MOLINARI 
and C. F. VELLOsO. Sado Paulo, Brazil: Instituto de | 
Pesquisas Tecnolégicas de Sao Paulo. | 
Liége. Exposition Internationale de la Technique de 
Eau. Congrés International des Ingénieurs Narvals, 
Organisé par UUnion Belge dea Ingénieurs Narvals 
(U.B.I.N.). August 18, 19 and 20, 1939. Liége:| 
Georges Thone. [Price 60 Belgian francs.) | 
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VETERAN CROMPTON GENERATOR.—A 75-kW, 220-volt | 
bipolar machine, with wrought-iron magnets, which was | 
built by Messrs. Crompton and Company, Limited, over | 


It is in use for about twelve hours a day and is frequently | 
overloaded. Nevertheless, the friction wear is stated | 


to be negligible, as is shown by the fact that the original | 
bearings and commutator are still in use. This dynamo 


welding plant ; a sheet-metal rolling mill ; and a sanding 
Union Tender and Supplies Board, Pretoria ; 
February 22. (T. 15,501/40.) 

Pressed-Steel Tank. With regard to the tender for a 
42,000-gallon capacity pressed-steel tank, noted on page 
62, ante, the South African Railways and Harbours, 
Johannesburg, announce that the closing date is Feb- 
ruary 22 and not 23, as previously given out. (T. 
15,058 /40.) 

Lathe, belt-driven, 8} in. by 78 in., 
sliding, surfacing and screw-cutting, for the 
Works Department Workshops, Cape Town. 
Tender and Supplies Board, Pretoria; February 


medium -duty, 
Public 
Union 
15. 


| (T. 15,504 /40.) 


Extract Fans, motors and starters for the National 
Art Gallery, Cape Town. Union Tender and Supplies 
Board, Pretoria; February 15. (T. 15,505/40.) 

Cables and Switchgear. Electricity-Supply 
ment, City Council of Pretoria; February 14. 
15,506 /40.) 

Overhead Electric Travelling Cranes, two 10-ton and 
one 5-ton, with down shop leads, strainers and insulators ; 
March 4. (T.15,509/40.) Also three 20-ton cranes ; 
March 11. (T. 50,508/40.) South African Railways 
and Harbours, Johannesburg. 

Locomotive Boilers, five, G/S class. General Manager, 
North Western Railway, Lahore, India; February 12. 
(T. 15,600 /40.) 


Depart- 
@.¥. 








NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—During the past week attention 
on the Welsh steam-coal market was again focused on 
the French trade. Trade with this allied country, South 
Wales’ largest customer, proceeding along very 
brisk lines and a good inquiry is also circulating from 
this source. The French National Railways, it was 
reported, had placed orders with local shippers for 
substantial quantities to be delivered during February 
and were also showing interest in additional supplies 
for delivery over periods farther ahead. It was announced 
during the week that the Chamber of Shipping, in 
conjunction with the French Mission, which purchases 
all coal entering France, had agreed upon a revision of 
chartering rates and conditions for the North French 
and the French Bay ports, to take effect from February 1. 
The new schedule, it was understood, was based upon 
slightly higher rates of freight. During the past week, 
the coal trimmers employed at the South Wales ports 
decided to work unlimited overtime, so that ships could 
be loaded at any of the ports at any time of the day or 
night. Very firm conditions continued to rule on the 
market throughout the week. Overseas customers 
generally were displaying a keen interest but only a 
limited amount of business could be concluded. Supplies 
of all descriptions, for early loading, are scarce, and 
colliery outputs were almost wholely booked for some 
time to come. As a result, forward orders were not 
easily placed and the occasional odd lots coming on the 
market were rapidly taken up. Duff coals again provided 
the outstanding feature of the market. Supplies of these 
sorts remained scarce and stems were difficult to negotiate 
over some months. Sized and large qualities were 
sparingly available. Smalls were steadily engaged 
while cokes and patent fuel remained very busily occupied. 

The Iron and Steel Trades.—Active conditions ruled 
in the iron and steel and allied trades of South Wales 
and Monmouthshire during the week. Most works were 
engaged almost to full capacity and order books were well 


is 


Yourkevitch, G. Aertsen, E. Henrion, | 40 years ago, is still at work at a works in Chesterfield. filled for some time to come. 








INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers announce that 


has now published a volume of its proceedings and this | was originally direct-coupled to a vertical steam engine | the eighteenth award of the Faraday Medal has been 


may be obtained, price 60 Belgian francs, from the | 


but a rope drive was subsequently substituted. Finally, 


made to Dr. Alexander Russell, M.A., D.Sc., LL.D., 


Secretary, Mr. L. Gaukema, I.C.N., [le Monsin, Liége. | in 1915, it was adapted to be driven by a synchronous| F.R.S. They also announce that Mr. Roger T. Smith 


We are informed that the supply is limited. 





motor through gearing. ' 





has been elected an honorary member of the Institution. 
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NOTES FROM SOUTH YORKSHIRE. | 


SHEFFIELD, Wednesday. | 


Tron and Steel.—Messrs. Edgar Allen and Company, | 
Limited, Sheffield, have signed a contract with a group of 
Iraq industrialists to supply machinery for a cement | 
factory on the bank of the Tigris near Baghdad. The | 
plant will have an output of about 250 tons of cement | 
daily. Active conditions persist in the steel-making | 
branches, and every opportunity is being taken to extend 
production, of basic materials and of high-grade steels. | 
Makers of the latter are particularly busy, and the | 
demand is greater than the supply. Government require- 
ments are substantial, though an increasing tonnage is 
finding its way to firms doing ordinary commercial 
business. The demand for aircraft steels and engine 
parts has reached a high level. In the heavy-machinery 
and engineering branches, orders are steadily accumu- 
lating. Firms specialising in the production of plant for 
steelworks and for the non-ferrous trades are excep- 
tionally busy. Export trade also tends to increase. 
Rolling mills, forging presses, and electric furnaces are 
in demand. Another progressive line is machinery for 
the refractories trade. More orders are qirculating for 
railway rolling stock, contracts having been received by 
local works for wagons, axles, tyres, springs, and buffers. 
Business is brisk in electrical equipment. Sheffield is 
not only turning out record quantities of high-class 
steel for use in the production of all types of electrical 
plant, but is also doing more trade in parts for generating 
plant, transformers, and _ electric motors. Larger 
outputs are reported by makers of agricultural steels, 
machinery and parts. The tool trades are operating to 
capacity. There is a brisk demand for small tools, 
files, rasps, hacksaws and blades, and twist drills. 

South Yorkshire Coal Trade.—Supplies of some kinds 
of coal are on the short side, but industrial undertakings 





are’ obtaining larger tonnages than was the case a few 


weeks ago. Small coal is in demand for a variety 
of purposcs. The recent run on house coal has been | 
maintained. The coke market is active, foundry and | 


furnace sorts being in full request. 
shows little change. 


The export market 








NOTES FROM THE NORTH. 

GLasGow, Wednesday. 
Scottish Steel Trade.—The ever-increasing demands for 
steel material of all kinds is taxing the productive 
capacity of the various Scottish steelworks, but no 
efforts are being spared to maintain the current high 
output. Most consuming industries have very heavy 
order books but despite this, many new Government 
contracts have been coming in and as many of these 
are of an urgent nature, they are given preference. 
The demand from shipbuilders is very strong. Black 
steel-sheet makers have a large amount of work on hand 
and are fully occupied at present. The export side of 
the industry is receiving very favourable consideration. 
Prices are firm but there has been a very strong feeling 
of late that an advance is pending. The following are 
the current quotations :—Boiler plates, 12/1. 8s. per ton ; 
ship plates, 111. 10s. 6d. per ton; sections, 111. 8s. per 
ton; medium plates, 13/1. 2s. 6d. per ton; black-steel 
sheets, No. 24 gauge, 161. 2s. 6d, per ton; and galvanised 
corrugated sheets, No. 24 gauge, 181. 12s. 6d. per ton, 
all delivered at Glasgow stations. 


Malleable-Iron Trade.—There has not been much 
change in the state of the malleable-iron trade of the 
West of Scotland during the past week, but while makers 
are fairly well employed the demand is not excessive. 
The re-rollers of steel bars continue to be very fully 
occupied and as new business has recently been accepted, | 
delivery dates have lengthened. The supply of semies | 

| 





from local works is still short, but the situation is much | 
better. The following are to-day’s prices :—Crown 
bars, 121. 15s. per ton; re-rolled steel bars, 12/. 19s. per 
ton; No. 3 bars, 121. 17s. 6d. per ton; and No. 4 bars 
12/. 12s. 6d. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Conditions in the Scottish | 
pig-iron trade are as active as ever and although the | 
current output is large, it is not sufficient. Imports from 
overseas, however, have eased the position. Foundry | 
grades still move rather slowly. The market prices | 
are as follows :— Hematite, 61. 4s. 6d. per ton, and basic | 
iron, 51. 1s. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 5l. 12s. per ton, and No. 3, 51. 9s. 6d. 
per ton, both on trucks at makers’ yards. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The record aggregate tonnage 
output of iron and steel is being maintained and the 
unprecedented demand gives an incentive to still further 
expansion of the production. While Government 
priority delivery claims continue to absorb the bulk of 
the supply, some improvement of delivery of commodities 
for the usual industrial purposes is welcome and gratifying. 
Hopes of a gradual growth in the tonnage available for 
general commercial trade are increasing. 

Cleveland Iron Trade.—Cleveland pig production is still 
suspended and stocks are at a low ebb, but the supply 
of Tees-side iron is causing no uneasiness, as ample 
deliveries of Midland products are reaching North-East 
Coast buyers. In some branches, ironfounders are 
rather less busily employed than recently, but in other 
departments full activity continues and the total output 
is still heavy. Order books are well filled and the outlook 
generally is satisfactory. The prices named for the odd 
parcels of Continental iron offered here continue to be 
too high to attract much attention. Second-hands have 
little opportunity of dealing in Cleveland pig, the fixed 
prices of which are based on No. 3 quality at 108s. 
delivered within the Middlesbrough zone. 

Hematite.—Though the large production of East Coast 
hematite is fully maintained and makers have heavy 
tonnage stored, parcels are being offered sparingly. 
Confidence is expressed that the requirements for a 
long period can be adequately covered, but delivery 
obligations are extensive and makers hesitate to book 
new orders. Their own consuming works are receiving 
most of the tonnage distributed, but users dependent on 
the market for supplies are not only insisting on full 
contract deliveries but are desirous of purchasing ahead. 


| 


| Merchants have little hematite to dispose of and are 


distributing their holdings cautiously among home 
customers of long standing. Stabilised quotations remain 
at the level of No. 1 grade of iron at 124s. 6d., delivered 
to North of England firms. 

Basic Iron.—Producers’ own steelworks require 
the increasing output of basic iron, the nominal quotation 
of which remains at 101s. 6d. 

Foreign Ore.—Consumers of foreign ore have satis- 
factory working stocks and imports are regular and 
substantial. 

Blast-Furnace Coke.—The supply of Durham blast- 
furnace coke fully meets the enlarged local consumption. 
New business is on only a limited scale. Users are well 
covered and sellers are not anxious to enter into further 
contracts. The recognised market values are ruled by 
good medium yualities at 29s. 2d. at the ovens. 

Manufactured Iron and Steel.—There is great activity 
at semi-finished and finished iron and steel works. The 
increased make of semies, supplemented by considerable 
imports of Continental products, has enabled re-rollers 
to replenish their stocks and to turn out materially 
enlarged tonnages. Manufactured-iron firms have good 
order books and finished-steel producers are fully sold 
for some months ahead. Pressure for the delivery of | 
heavy steel is fully maintained and in some cases delivery 
dates have had to be extended. Sheetmakers are well | 
employed—mostly on ordinary industrial orders, and | 
departments turning out shipbuilding requisites have 
much work on hand. Quotations, all round, are steady | 
and firm. For the home trade soft steel billets are 
81. 7s. 6d. : hard steel billets, 91. 10s.: steel ship, bridge 
and tank plates, 111. 10s. 6d. ; joists and sections, 111. 8s. ; 
boiler plates, 121. 8s.; black sheets, No. 24 gauge, 
16l. 2s. 6d.; and galvanised corrugated sheets, No. 24 
gauge, 181. 12s. 6d. 

Scrap.—While the scarcity of iron and steel scrap is 
somewhat less acute than it has been, complaints of 
shortage are still heard and available parcels are promptly 
purchased at control prices. 














NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘‘ The Maintenance of 
Relays and Associated Equipment,’’ by Mr. J. R. 
Brookman, to be read by Mr. F. J. Lane. Mersey and 
North Wales (Liverpool) Centre: Monday, February 
6.15 p.m., The Liverpool Royal Institution, Colquitt- 
street, Liverpool. Discussion on “ Fire-Fighting Equip- 
ment for Electrical Installations,”’ to be introduced by 
Messrs. J. Hacking and R. A. McMahon. Wireless 
Section: Wednesday, February 7, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘* Analysis of the Effect 
of Scattering in Radio Transmission,”” by Mr. T. L. 
Eckersley. T'ees-Side Sub-Centre: Wednesday, Feb- 
ruary 7, 6.45 p.m., The Cleveland Scientific and Technical 
Institute, Corporation-road, Middlesbrough. ‘‘ Operating 
Experience with High-Voltage Alternators,” by Mr. 
W. D. Horsley. Jnstitution: Thursday, February 8, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. ‘‘ Telegraphic Typesetting,’’ by Mr. 
H. H. Harrison. 

NorTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: To-night, 6.45 p.m., 
The Technical College, Sunderland. ‘‘ Recent Develop- 
ments in Shipbuilding and Marine Engineering,’’ by 
Mr. W. Muckle. Institution: Friday, February 9, 6 p.m., 
The Mining Institute, Newcastle-upon-Tyne. ‘‘ The 
Application of the Heavy-Oil Engine to Aircraft Propul- 
sion,” by Mr. W. 8. Burn. 

Roya. InstirutTion.—Tuesday, February 6, 3 p.m., 
21, Albemarle-street, W.1. ‘‘ Present-Day Study of the 
Stars,” by Professor Sir James Jeans. Wednesday, 
February 7, 5.15 p.m., “‘ X-Ray Optics,”’ by Professor 
W. L. Bragg. Thursday, February 8, 3 p.m., ‘‘ Measure- 
ment of Gravity and Its Applications,” by Mr. A. O. 
Rankine. Friday, February 9, 5 p.m., “ Ultra-Violet and 
Electron Microscopy,” by Professor L. C. Martin. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
February 6, 6 p.m., The Royal Society of Arts, 18, John- 
street, Adelphi, W.C.2. General Meeting. ‘‘ The Instru- 
mental Attack on Automobile Noise,” by Dr. D. B. 
Foster. 

INSTITUTION OF ELECTRONICS.—Thursday, Febru- 
ary 8, 6 p.m., The Royal Society of Arts, 18, John-street, 
Adelphi, W.C.2. Lecture: ‘‘ Phosphorescent Phos- 
phors,” by Dr. Leonard Levy and Mr. D. W. West. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Feb- 
ruary 9, 6.30 p.m.,39, Victoria-street, Westminster, S.W.1. 
Ordinary Meeting. ‘“‘ The History and Development 
of Lubricated Plug Valves,” by Mr. P. Meredith. 

INSTITUTION OF CIVIL ENGINEERS.—North-Western 
Association: Friday, February 9, 7.30 p.m., The College 
of Technology, Manchester. Joint Meeting with Tur 
MANCHESTER ASSOCIATION OF ENGINEERS. Annual 
Lecture. ‘“‘ The Use of Models in Engineering,” by 
Professor A. H. Gibson. 

INSTITUTION OF MINING ENGINEERS.—Saturday, 
February 10, 11 a.m., The Royal Victoria Station Hotel, 


Sheffield. Annual General Meeting. (i) Report of the 
Council. (ii) Presidential Address, by Mr. E. O. Foster 
Brown. (iii) ‘‘Mine Supports During War Time,” 


by Messrs. A. M. Bryan, M. A. Hogan and J. A. 8. 
Ritson. 

INSTITUTE OF BRITISH FOUNDRYMEN.—~Scoltish 
Branch: Saturday, February 10, 3.30 p.m. The Royal 
Technical College, George-street, Glasgow. *“ The 
Making of Some Marine Auxiliary Castings,’”’ by Mr. 
R. R. Cunningham. 








LONDON MIDLAND AND ScOTTISH RAILWAY CEN- 
TENARIES.—Centenaries of the opening of 19 different 
sections of what is now the London Midland and Scottish 


| Railway, involving an aggregate length of upwards of 


TRAWLERS IN THE ITALIAN Navy.—Decrees published 
in the Rome official gazette indicate that 116 trawlers | 
are to be incorporated in the Italian Navy, 31 will | 
serve as convoy escort vessels and 85 as mine layers. 





WorKsS MANAGEMENT.—The second of a useful series | 
of articles on ‘“‘ Choosing a Career in Engineering,” | 
which is now appearing in the columns of The Journal of 
Careers, has been contributed by Mr. H. T. Hildage, | 





300 miles of line, occur in 1940. Among the important 
lines opened in 1840 are those extending from Trent 
(between Derby and Nottingham) through Leicester to 
a junction at Rugby with the main line of the London 
and Birmingham Railway; from Birmingham (Camp 
Hill) to Gloucester and Cheltenham; from Derby to 
Rotherham and Leeds; and, by the completion of the 
Glasgow, Paisley, Kilmarnock and Ayr Railway, from 
Glasgow to Ayr. The opening of the last-named line, 


M.Inst.C.E., his subject being ‘‘ Scope in Works Manage- | together with that of the Preston and Wyre Railway, 








| 
| 


ment.”’ 


The article gives a clear account of the duties! from Preston to Fleetwood, enabled a rail-and-sea 


| of a works manager in a modern factory and, from this, | journey—once made by Queen Victoria—to be available 
CORROSION BY THE PRODUCTS OF COMBUSTION OF | leads up to the type of training best fitted to qualify | between London and Glasgow. By this route the journey 


Town Gas: ErRrata.—In the third paragraph of the | 
above article, on page 58, ante, the sulphur content of | 
the gas should read “ grains per 100 cub. ft.,”’ and not 
grams, as given. This correction also applies to the | 


references to sulphur content in the table on page 59, | 
ante. 





a youth for works management in the future. 
Hildage expresses the opinion that the sandwich system 
is the best type of training, as keeping the youth in 
touch with the works atmosphere. His final paragraph 
tells the young man that as a works manager his salary 
may range up to 3,0001. a year. 





Mr. | was reduced to about 24 hours, compared with 64 hours 


by the peace-time Coronation Scot and 8% hours by 


present war time expresses. Other lines opened in 1840 
include that from Preston to Lancaster ; 
(London Road) to Heaton Norris ; Birkenhead to Chester; 
and Maryport to Aspatria. 


Manchester 
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BRITISH STANDARD PERSONAL. 
SPECIFICATIONS. i, . 
Messrs. J. H. FENNER AND COMPANY, LIMITED, 
Tue following specifications of engineering interest | Power-transmission engineers, Hull, have opened a 
have been issued by the British Standards Institution. | branch at 73, Robertson-street, Glasgow, under the 
Copies are obtainable from the Publications Depart-|™#nagement of Mr. J. M. RussELL, who has been their 
ment of the Institution, 28, Victoria-street, London, | Principal representative in Scotland for some years. 
8.W.1, and, unless otherwise stated, the price is 2s.| Messrs. ENGINEERING EQUIPMENT COMPANY have 
net, or 2s, 2d. including postage. | removed their offices from 151, Strand, London, W.C.2, 
Street Lighting under War-Time Conditions.—The | 210, Upper Thames-street, E.C.4. 
publication of specification BS/ARP No. 37, which| MEssrs. BROADWAY ENGINEERING CoMPANY, LIMITED, 
deals with street lighting under war-time conditions, | Carlisle-road, Hendon, London, N.W.9, inform us that 
is the culmination of many weeks of intensive research the telephone number of their Birmingham office, at 
and experiment. It has been prepared at the request | Somerset House, 37, Temple-street, has been changed to 


ENGINE 





TENDERS. 


WE have received from the Department of Overseas 
Trade, Great George-street, London, S8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are as stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 

| the reference numbers given. 

Electrical Equipment, for Voortrekker Hoogte Reservoir 
| substation, comprising one 100 kVA 6,600 /433/250-volt 
| double-wound, three-phase, indoor, oil-immersed, self- 
|cooled transformer; one bank of four low-tension 
switches, pedestal-mounted, draw-cut, triple-pole, oil- 
| break type; and 4,700 ft. of three-core, 0-04 sq. in., 
| 6,600-volt cable and 1,500 ft. of four-core 0-04 sq. in., 
460-volt cable. Union Tender and Supplies Board, 










of the Ministry of Home Security and was drafted by | Midland 6702. 
a joint committee of the Ministry and of the Illuminating Dr. C. H. Descn, F.R.S., who retired from the posi-| Pretoria; February 15. (T. 15,502/40.) 

Engineering Society. The order of illumination pro- | tion of Superintendent of the Department of Metallurgy! Machine Tools, comprising a universal tool and cutter 
vided for in the specification is minute when compared | and Metallurgical Chemistry, National Physical Labora-| grinder ; a single-lever guillotine shears; sheet-metal 
with that afforded by normal peace-time street lighting, | tory, on December 31, has been appointed Scientific | bending, folding and turning-over machines; a milling 
and is, in fact, comparable with that afforded by bright | Adviser to the Iron and Steel Industrial Research | machine ; 24-in., 3}-in., and 84-in. lathes ; an electric-arc 
starlight on a clear moonless night. The aim of the | Council. His office is in the building of the Iron and Steel | welding plant ; a sheet-metal rolling mill ; and a sanding 
specification is to obtain as even an illumination as | Institute, 4, Grosvenor-gardens, London, 8.W.1, to which | machine. Union Tender and Supplies Board, Pretoria ; 
practicable, and the general level of illumination, if | address communications should be sent. February 22. (T. 15,501/40.) 

the specification is complied with, will approach closely | Messrs. DENNY, Morr AND DIcKsoN, Liwrrep, have| Pressed-Steel Tank. With regard to the tender for a 
to 0-0002 foot-candle, and will nowhere exceed 0-0004 42,000-gallon capacity pressed-steel tank, noted on page 





























































foot-candle. In order to meet practically all possible | 
conditions of mounting height and spacing, three 
candle-power distributions have been standardised and 
the manufacturers of the fittings are given a free hand 
to adopt any form of design desired, provided that the 
light emitted is of an intensity and in a direction such 
that the polar curve of light distribution falls within 
the limits laid down in the specification. [Price 6d. | 
net, or 8d. post free. ] 


Test for Galvanised Wire.—A specification for the 
testing of the zine coating on galvanised wires was 
issued in March, 1932. The method employed was 
the copper-sulphate dipping test, but it was even then 
appreciated by the committee concerned that this 
test left much to be desired, as a real criterion of the 
quality of the galvanising. During the last few years 
considerable research work has been carried out in 
many countries, and this is reflected in a new revision 
of the specification, which is designated No. 443/1939. 
The principal feature of this new edition is the intro- 
duction of a test for the minimum weights of zinc, 
per unit area, on zine-coated wires. This test has 
been introduced in substitution for the copper-sulphate 
test on straight wires, but the latter test is retained for 
testing wires after having been wrapped and unwrapped 
round a mandrel of specified diameter. Any advan- | 
tages which the copper-sulphate test may possess, | 
such as giving an indication of the uniformity and 
concentricity of the coat, are therefore not lost in the 
new specification, but the specification itself is streng- 
thened by the definition of the minimum weight of 
coat which the wire itself should carry. The method 
of determining the weight of coat is the same as that 
recommended by the American Society for Testing 
Materials, the sample of wire, after weighing, being 
stripped of the zinc coating by immersion in a solution | 
of antimony chloride and hydrochloric acid. After | 
washing and wiping, the sample is re-weighed. The 
minimum weight of coat is graded according to the | 
diameter of the wire and is expressed in ounces per 
aquare foot, and in grammes per square metre. In the 
foreword to the specification it is emphasised that this is | 
intended to cover galvanised wire of good commercial | 
quality, and that it is recognised that, for certain | 
purposes, tests of greater severity may be required. 





| 














INTERNATIONAL CONGRESS OF NAVAL ARCHITECTS | 


AND MARINE ENGINEERS, LifcEe.—It will be recalled | 
that an International Congress of Naval Architects and | 
Marine Engineers was held at Liége in August, 1939. | 
As indicated on page 176 of ENGINEERING, vol. 148 | 


(1939), twenty papers by various authorities were 
presented. Two of these, by Mr. C. Wigley, on “ The | 
Wave Resistance of Ships; A Comparison between | 


Calculation and Measurement for a Series of Forms,”’ | 
and by Mr. A. Hardy, on “ The Modern Diesel Engine | 
for Coasters, Fishing Craft and :nland-Waterway Ships,” | 
were in English. Fifteen contributions, on ship resist- | 
ance, various forms of propelling machinery, scientific | 
organisation in shipyards, molecular action in the working | 
of engines, harbour tugs, welding in shipbuilding, ship | 
vibration, and other subjects, were presented in French 

by Professors E. Bogaert and L. Tison, Dr. J. Bosquet, 

Messrs. H. Brilli¢é, P. Chardome, L. Bosschart, H. Jaeger, 

E. Colinet, V. Yourkevitch, G. Aertsen, E. Henrion, | 
P. Desmons, 8. Trigher and Messrs. Ducrot and Vande- | 
ghen. Two papers were presented in German by Messrs. 

G. Kempf and Schnadel and one in Dutch by Mr. H. | 
Troost. The organising committee of the Congress | 
has now published a volume of i 
may be obtained, price 60 Belgian france, from the | 


received an appointment to act as agents for the Ad- 
miralty in connection with the supply and distribution of 
timber to Admiralty contractors and sub-contractors. 
This appointment has necessitated the return of the 
firm’s London office to Adelaide House, King William- 
street, E.C.4. All future communications should, there- 
fore, be sent to that address and not to Ormonde-court, 
Putney. 








BOOKS RECEIVED. 


Canada. Department of Mines and Resources. Mines 
and Geology Branch. Bureau of Mines. No. 804. 
The Canadian Mineral Industry in 1938. Ottawa: 


Bureau of Mines, Department of Mines and Resources. 
{Price 25 cents.) 


Human-Relations Manual for Executives. By CaRL 


Heyvevt. London: McGraw-Hill Publishing Co., Ltd. 
(Price 12s. 6d.) 
Queensland. Annual Report of the Under Secretary for 


Thos. A. Foley, Secretary 
for Mines, for the Year 1938. Brisbane: T. G. Hope, 
Acting Government Printer. [Price 5s. 9d.) 

Modern Steels. Manufacture, Inspection, Treatment and 
Uses. A Series of Lectures Organised by the Pitisburgh 
Chapter, The American Society for Metals. Edited by 
E. E. Toum. Cleveland, Ohio, U.S.A.: Offices of the 
Society. 

Bulletin de UV Association Technique Maritime et Aéro- 


Mines to the Honourable 


nautique. Vol. 43. Session de 1939. Paris: Firmin- 
Didot et Cie, 56 rue Jacob. 
Mechanical World Year Book, 1940. Manchester : 


[Price 1s. 6d. net.] 
A Collection of Electrical 


Emmott and Co., Ltd. 
The Electrical Year Book, 1940. 

Engineering Notes, Rules, Tables and Data. Man-| 

chester: Emmott and Co., Ltd. [Price ls. 6d. net.) 

Electrical Timekeeping. By F. Horre-Jones. London: 
N.A.G. Press Limited. [Price 10s. net.) 

The Association of Engineering and Shipbuilding Draughts- 
men. The Stressing of Locomotive Connecting and | 
Coupling Rods. By G. W. McARD. 1 Links-road, 
Epsom, Surrey: The Draughtsman Publishing Co., | 
Ltd. [Price 2s. net.) 

Department of Scientific and Industrial Research. Report 
of the Water Pollution Research Board for the Year 
Ended 30th June, 1939. With Report of the Director of 
Water Pollution Research. London: H.M. Stationery | 
Office. [Price 1s. net.) 

Queensland Railways. Report of the Commissioner for 
Railways for the Year Ended 30th June, 1939. Bris- 
bane: T. G. Hope, Acting Government Printer. 

Instituto de Peaquisas Tecnolégicas de Sio Paulo. Estudo 
sobre a retracdo dos concretos. By GILBERTO MOLINARI 
and C. F. VELLOso. Sao Paulo, Brazil: Instituto de | 
Pesquisas Tecnolégicas de Sao Paulo. 

Liége. Exposition Internationale de la Technique de 
l' Eau. Congrés International des Ingénieurs Navals, | 
Organisé par l'Union Belge des Ingénieurs Navals 
(U.BI.N.). August 18, 19 and 20, 1939. Liége:| 
Georges Thone. [Price 60 Belgian francs.) 








VETERAN CROMPTON GENERATOR.—A 75-kW, 220-volt 
bipolar machine, with wrought-iron magnets, which was 
built by Messrs. Crompton and Company, Limited, over 
40 years ago, is still at work at a works in Chesterfield. 
It is in use for about twelve hours a day and is frequently | 
overloaded. Nevertheless, the friction wear is stated | 
to be negligible, as is shown by the fact that the original 
bearings and commutator are still in use. This dynamo 


but a rope drive was subsequently substituted. Finally, 


| the outstanding feature of the market. 


| over some months. 


62, ante, the South African Railways and Harbours, 
Johannesburg, announce that the closing date is Feb- 
ruary 22 and not 23, as previously given out. (T. 
15,058 /40.) 

Lathe, belt-driven, 84 in. by 78 in., 
sliding, surfacing and screw-cutting, for the Public 
Works Department Workshops, Cape Town. Union 
Tender and Supplies Board, Pretoria; February 15. 
| (T. 15,504/40.) 
Extract Fans, 


medium-duty, 


motors and starters for the National 
Art Gallery, Cape Town. Union Tender and Supplies 
Board, Pretoria; February 15. (T. 15,505/40.) 
Cables and Switchgear. Electricity-Supply 
ment, City Council of Pretoria; February 14. 
15,506 /40.) 
Overhead Electric Trarelling Cranes, two 


Depart- 
(T.Y. 


10-ton and 


one 5-ton, with down shop leads, strainers and insulators ; 
March 4. (T.15,509/40.) Also three 20-ton cranes ; 
March 11. (T.50,508/40.) South African Railways 


and Harbours, Johannesburg. 

Locomotive Boilers, five, G/S class. General Manager, 
North Western Railway, Lahore, India; February 12. 
(T. 15,600 /40.) 








NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—During the past week attention 
on the Welsh steam-coal market was again focused on 
the French trade. Trade with this allied country, South 
Wales’ largest customer, is proceeding along very 
brisk lines and a good inquiry is also circulating from 
this source. The French National Railways, it was 
reported, had placed orders with local shippers for 
substantial quantities to be delivered during February 





|and were also showing interest in additional supplies 


for delivery over periods farther ahead. It was announced 
during the week that the Chamber of Shipping, in 
conjunction with the French Mission, which purchases 
all coal entering France, had agreed upon a revision of 
chartering rates and conditions for the North French 


| and the French Bay ports, to take effect from February 1. 


The new schedule, it was understood, was based upon 
slightly higher rates of freight. During the past week, 
the coal trimmers employed at the South Wales ports 
decided to work unlimited overtime, so that ships could 
be loaded at any of the ports at any time of the day or 
night. Very firm conditions continued to rule on the 
market throughout the week. Overseas customers 
generally were displaying a keen interest but only a 
limited amount of business could be concluded. Supplies 
of all descriptions, for early loading, are scarce, and 
colliery outputs were almost wholely booked for some 
time to come. As a result, forward orders were not 


| easily placed and the occasional odd lots coming on the 


market were rapidly taken up. Duff coals again provided 
Supplies of these 
sorts remained scarce and stems were difficult to negotiate 
Sized and large qualities were 
sparingly available. Smalls were steadily engaged 
while cokes and patent fuel remained very busily occupied. 

The Iron and Steel Trades.—Active conditions ruled 
in the iron and steel and allied trades of South Wales 
and Monmouthshire during the week. Most works were 
engaged almost to full capacity and order books were well 


| filed for some time to come. 








INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers announce that 


ts proceedings and this | was originally direct-coupled to a vertical steam engine the eighteenth award of the Faraday Medal has been 


made to Dr. Alexander Russell, M.A., D.Se., LL.D., 


Secretary, Mr. L. Gaukema, I.C.N., Tle Monsin, Liége. | in 1915, it was adapted to be driven by a synchronous/ F.R.S. They also announce that Mr. Roger T. Smith 


We are informed that the supply is limited. 





motor through gearing. 


' 


has been elected an honorary member of the Institution. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. | 

Tron and Steel.—Messrs. Edgar Allen and Company, | 
Limited, Sheffield, have signed a contract with a group of | 
Iraq industrialists to supply machinery for a cement | 
factory on the bank of the Tigris near Baghdad. The | 
plant will have an output of about 250 tons of cement 
daily. Active conditions persist in the steel-making | 
branches, and every opportunity is being taken to extend 
production, of basic materials and of high-grade steels. | 
Makers of the latter are particularly busy, and the 
demand is greater than the supply. Government require- 
ments are substantial, though an increasing tonnage is 
finding its way to firms doing ordinary commercial 
business. The demand for aircraft steels and engine 
parts has reached a high level. In the heavy-machinery 
and engineering branches, orders are steadily accumu- 
lating. Firms specialising in the production of plant for 
steelworks and for the non-ferrous trades are excep- 
tionally busy. Export trade also tends to increase. 
Rolling mills, forging presses, and electric furnaces are 
in demand. Another progressive line is machinery for 
the refractories trade. More orders are qirculating for 
railway rolling stock, contracts having been received by 
local works for wagons, axles, tyres, springs, and buffers. 
Business is brisk in electrical equipment. Sheffield is 
not only turning out record quantities of high-class 
steel for use in the production of all types of electrical 
plant, but is also doing more trade in parts for generating 
plant, transformers, and _ electric motors. Larger 
outputs are reported by makers of agricultural steels, 
machinery and parts. The tool trades are operating to 
capacity. There is a brisk demand for small tools, 
files, rasps, hacksaws and blades, and twist drills. 

South Yorkshire Coal Trade.—Supplies of some kinds 
of coal are on the short side, but industrial undertakings 
are’ obtaining larger tonnages than was the case a few 
weeks ago. Small coal in demand for a variety 
of purposcs. The recent run on house coal has been 
maintained. The coke market is active, foundry and 
furnace sorts being in full request. The export market 
shows little change. 


is 








NOTES FROM THE NORTH. 


GLasGow, Wednesday. 

Scottish Steel Trade.—The ever-increasing demands for 
steel material of all kinds is taxing the productive 
capacity of the various Scottish steelworks, but no 
efforts are being spared to maintain the current high 
output. Most consuming industries have very heavy 
order books but despite this, many new Government 
contracts have been coming in and as many of these 
are of an urgent nature, they are given preference. 
The demand from shipbuilders is very strong. Black 
steel-sheet makers have a large amount of work on hand 
and are fully occupied at present. The export side of 
the industry is receiving very favourable consideration. 
Prices are firm but there has been a very strong feeling 
of late that an advance is pending. The following are 
the current quotations :—Boiler plates, 121. 8s. per ton ; 
ship plates, 111. 10s. 6d. per ton; sections, 111. 8s. per 
ton; medium plates, 13/. 2s. 6d. per ton; black-steel 
sheets, No. 24 gauge, 16/. 2s. 6d, per ton; and galvanised 
corrugated sheets, No. 24 gauge, 181. 12s. 6d. per ton, 
all delivered at Glasgow stations. 





Malleable-Iron Trade.—There has not been much | 
change in the state of the malleable-iron trade of the | 
West of Scotland during the past week, but while makers 
are fairly well employed the demand is not excessive. | 
The re-rollers of steel bars continue to be very fully | 
occupied and as new business has recently been accepted, | 
delivery dates have lengthened. The supply of semies 
from local works is still short, but the situation is much 
better. The following are to-day’s prices :—Crown 
bars, 121. 15s. per ton; re-rolled steel bars, 12/. 19s. per 
ton; No. 3 bars, 121. 17s. 6d. per ton; and No. 4 bars | 
12/. 12s. 6d. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Conditions in the Scottish | 
pig-iron trade are as active as ever and although the | 
current output is large, it is not sufficient. Imports from 
overseas, however, have eased the position. Foundry | 
grades still move rather slowly. The market prices | 
are as follows :— Hematite, 61. 4s. 6d. per ton, and basic 
iron, 5l. 1s. 6d. per ton, both delivered at the steelworks ; | 
foundry iron, No. 1, 51. 12s. per ton, and No. 3, 51. 9s. 6d. 
per ton, both on trucks at makers’ yards. 








THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The record aggregate tonnage 
output of iron and steel is being maintained and the 
unprecedented demand gives an incentive to still further 
expansion of the production. While Government 
priority delivery claims continue to absorb the bulk of 
the supply, some improvement of delivery of commodities 
for the usual industrial purposes is welcome and gratifying. 
Hopes of a gradual growth in the tonnage available for 
general commercial trade are increasing. 

Cleveland Iron Trade.—Cleveland pig production is still 
suspended and stocks are at a low ebb, but the supply 
of Tees-side iron is causing no uneasiness, as ample 
deliveries of Midland products are reaching North-East 
Coast buyers. In some branches, ironfounders are 
rather less busily employed than recently, but in other 
departments full activity continues and the total output 
is still heavy. Order books are well filled and the outlook 
generally is satisfactory. The prices named for the odd 
parcels of Continental iron offered here continue to be 
too high to attract much attention. Second-hands have 
little opportunity of dealing in Cleveland pig, the fixed 
prices of which are based on No. 3 quality at 108s. 
delivered within the Middlesbrough zone. 

Hematite.—Though the large production of East Coast 
hematite is fully maintained and makers have heavy 
tonnage stored, parcels are being offered sparingly. 
Confidence is expressed that the requirements for a 
long period can be adequately covered, but delivery 
obligations are extensive and makers hesitate to book 
new orders. Their own consuming works are receiving 
most of the tonnage distributed, but users dependent on 
the market for supplies are not only insisting on full 
contract deliveries but are desirous of purchasing ahead. 
Merchants have little hematite to dispose of and are 
distributing their holdings cautiously among home 
customers of long standing. Stabilised quotations remain 
at the level of No. 1 grade of iron at 124s. 6d., delivered 
to North of England firms. 


NOTES FROM CLEVELAND AND | 
| 





Basic Iron.—Producers’ own steelworks require 
the increasing output of basic iron, the nominal quotation 
of which remains at 101s. 6d. 

Foreign Ore.—Consumers of foreign ore have satis- 
factory working stocks and imports are regular and 
substantial. 

Blast-Furnace Coke.—The supply of Durham blast- 
furnace coke fully meets the enlarged local consumption. 
New business is on only a limited scale. Users are well 
covered and sellers are not anxious to enter into further 
contracts. The recognised market values are ruled by 
good medium yualities at 29s. 2d. at the ovens. 

Manufactured Iron and Steel.—There is great activity 
at semi-finished and finished iron and steel works. The 
increased make of semies, supplemented by considerable 
imports of Continental products, has enabled re-rollers 
to replenish their stocks and to turn out materially 
enlarged tonnages. Manufactured-iron firms have good 
order books and finished-steel producers are fully sold 





for some months ahead. Pressure for the delivery of | 
heavy steel is fully maintained and in some cases delivery 
dates have had to be extended. Sheetmakers are well | 
employed—mostly on ordinary industrial orders, and | 
departments turning out shipbuilding requisites have | 
much work on hand. Quotations, all round, are steady 
and firm. For the home trade soft steel billets are 
81. 7s. 6d. : hard steel billets, 9/7. 10s.: steel ship, bridge 
and tank plates, 111. 10s. 6d. ; joists and sections, 111. 8s. ; 
boiler plates, 121. 8s.; black sheets, No. 24 gauge, 
161. 2s. 6d.; and galvanised corrugated sheets, No. 24 
gauge, 181. 12s. 6d. 

Scrap.—While the scarcity of iron and steel scrap is 
somewhat less acute than it has been, complaints of 
shortage are still heard and available parcels are promptly 
purchased at control prices. 














TRAWLERS IN THE ITALIAN NAvy.—Decrees published 
in the Rome official gazette indicate that 116 trawlers 
are to be incorporated in the Italian Navy, 31 will | 
serve as convoy escort vessels and 85 as mine layers. 





WoRKS MANAGEMENT.—The second of a useful series | 
of articles on “Choosing a Career in Engineering,”’ | 
which is now appearing in the columns of The Journal of | 


| Careers, has been contributed by Mr. H. T. Hildage, Glasgow to Ayr. 


M.Inst.C.E., his subject being ‘‘ Scope in Works Manage- 
ment.”” The article gives a clear account of the duties 
of a works manager in a modern factory and, from this, 





NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘‘ The Maintenance of 
Relays and Associated Equipment,” by Mr. J. R. 
Brookman, to be read by Mr. F. J. Lane. Mersey and 
North Wales (Liverpool) Centre: Monday, February 5, 
6.15 p.m., The Liverpool Royal Institution, Colquitt- 
street, Liverpool. Discussion on “ Fire-Fighting Equip- 
ment for Electrical Installations,”” to be introduced by 
Messrs. J. Hacking and R. A. McMahon. Wireless 
Section: Wednesday, February 7, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“* Analysis of the Effect 
of Scattering in Radio Transmission,” by Mr. T. L. 
Eckersley. T'ees-Side Sub-Centre: Wednesday, Feb- 
ruary 7, 6.45 p.m., The Cleveland Scientific and Technical 
Institute, Corporation-road, Middlesbrough. ‘‘ Operating 


Experience with High-Voltage Alternators,” by Mr. 
W. D. Horsley. Jnstitution: Thursday, February 8, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 


Ordinary Meeting. ‘‘ Telegraphic Typesetting,’”’ by Mr. 
H. H. Harrison. 

NORTH-EAST Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—~Student Section: To-night, 6.45 p.m., 
The Technical College, Sunderland. ‘‘ Recent Develop- 
ments in Shipbuilding and Marine Enginecring,”’ by 
Mr. W. Muckle. Institution: Friday, February 9, 6 p.m., 
The Mining Institute, Newcastle-upon-Tyne. ‘‘ The 
Application of the Heavy-Oil Engine to Aircraft Propul- 
sion,” by Mr. W. 8. Burn. 

Roya. INSTITUTION.—Tuesday, February 6, 3 p.m., 
21, Albemarle-street, W.1. ‘‘ Present-Day Study of the 
Stars,”” by Professor Sir James Jeans. Wednesday, 
February 7, 5.15 p.m., ‘“‘ X-Ray Optics,”’ by Professor 
W. L. Bragg. Thursday, February 8, 3 p.m., ‘‘ Measure- 
ment of Gravity and Its Applications,” by Mr. A. O. 
Rankine. Friday, February 9, 5 p.m., ‘* Ultra-Violet and 
Electron Microscopy,’’ by Professor L. C. Martin. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
February 6, 6 p.m., The Royal Society of Arts, 18, John- 
street, Adelphi, W.C.2. General Meeting. ‘‘ The Instru- 


mental Attack on Automobile Noise,” by Dr. D. B. 
Foster. 
INSTITUTION OF ELECTRONICS.—Thursday, Febru- 


ary 8, 6 p.m., The Royal Society of Arts, 18, John-street, 
Adelphi, W.C.2. Lecture: ‘‘ Phosphorescent Phos- 
phors,” by Dr. Leonard Levy and Mr. D. W. West. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Feb- 
ruary 9, 6.30 p.m.,39, Victoria-street, Westminster, S.W.1. 
Ordinary Meeting. ‘‘ The History and Development 
of Lubricated Plug Valves,” by Mr. P. Meredith. 

INSTITUTION OF CIVIL ENGINEERS.—-North-Western 
Association: Friday, February 9, 7.30 p.m., The College 
of Technology, Manchester. Joint Meeting with THe 
MANCHESTER ASSOCIATION OF ENGINEERS. Annual 
Lecture. “‘ The Use of Models in Engineering,” by 
Professor A. H. Gibson. 

INSTITUTION OF MINING ENGINEERS.—Saturday, 
February 10, 11 a.m., The Royal Victoria Station Hotel, 
Sheffield. Annual General Meeting. (i) Report of the 
Council. (ii) Presidential Address, by Mr. E. O. Foster 


Brown. (iii) ‘‘Mine Supports During War Time,” 
by Messrs. A. M. Bryan, M. A. Hogan and J. A. 8. 
Ritson. 

INSTITUTE OF BRITISH FOUNDRYMEN.—<Scottish 


Branch: Saturday, February 10, 3.30 p.m. The Royal 
Technical College, George-street, Glasgow. “ The 
Making of Some Marine Auxiliary Castings,”’ by Mr. 
R. R. Cunningham. 








LONDON MIDLAND AND SCOTTISH RAILWAY CEN- 
TENARIES.—Centenaries of the opening of 19 different 
sections of what is now the London Midland and Scottish 


| Railway, involving an aggregate length of upwards of 


300 miles of line, occur in 1940. Among the important 
lines opened in 1840 are those extending from Trent 
(between Derby and Nottingham) through Leicester to 
a junction at Rugby with the main line of the London 
and Birmingham Railway; from Birmingham (Camp 
Hill) to Gloucester and Cheltenham; from Derby to 
Rotherham and Leeds; and, by the completion of the 
Glasgow, Paisley, Kilmarnock and Ayr Railway, from 
The opening of the last-named line, 
together with that of the Preston and Wyre Railway, 
from Preston to Fleetwood, enabled a rail-and-sea 


journey—once made by Queen Victoria—to be avaflable 


CORROSION BY THE PRODUCTS OF COMBUSTION OF | leads up to the type of training best fitted to qualify | between London and Glasgow. By this route the journey 


Town Gas: Errata.—In the third paragraph of the | 
above article, on page 58, ante, the sulphur content of | 


a youth for works management in the future. Mr. | 
Hildage expresses the opinion that the sandwich system 


the gas should read “ grains per 100 cub. ft.,”” and not | is the best type of training, as keeping the youth in 


grams, as given. 


references to sulphur content in the table on page 59, 
ante. 





This correction also applies to the | touch with the works atmosphere. His final paragraph 
tells the young man that as a works manager his salary 
may range up to 3,0001. a year. 





include that from Preston to Lancaster ; 


was reduced to about 24 hours, compared with 6} hours 
by the peace-time Coronation Scot and 8% hours by 
present war time expresses. Other lines opened in 1840 
Manchester 
(London Road) to Heaton Norris ; Birkenhead to Chester; 


and Maryport to Aspatria. 
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THE WELDING AND RIVETING OF ALUMINIUM. 
Limited, 


sent us 


Aluminium 


London, W.C.: 
cloth-bound book recently 
The Welding and Rircting of 
contains veeful hints and practical data on the riveting | 
and on the welding of these 
resistance 


of aluminium and its alloys 
the 


materials by 


21. 


Union, 
have 


fusion, 


re 


published 


electric-arc 


fluminium. 


and 


Tar-CHANGER 





Fan-ConTROL SwiItcH. 


Adelphi, 
of an interesting 
them, entitled 


j 
sf 


Driving 


methods 
welding. and on the design of riveted joints, the dimen- | 
sions and spacing of rivets, aircraft riveting and riveting | 
Mesers. | practice. Many helpful diagrams, illustrations and tables 
Strand, | are 
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the new 
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included. 
Limited, 


’ 


\ 





MrCHANISM. 





22. REVERSING SwITCH. 


Information is given on spot, seam and butt | 


Messrs. Northern Alun 


Banbury, Oxfordshire, have 
by arrangement with Messrs. Aluminium Union, Limited, 
The book | who are their export agents, the lay-out and contents of 
publication are based upon the booklet of the 
same title produced by the Northern Aluminium Company, 
a second edition of which was issned in June, 1938. 1 
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two filters in the series. This process showed 
| that, for a given volume of filtering material, the 
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|amount of dairy waste that could be treated was 
| considerably greater than the volume which could 
| be dealt with by the method of single filtration. 
| Plants based on the results of these investigations 
= | are now in operation in some dozen factories in this 
|country. As the effluent produced from the dairy 
waste, which is normally difficult to treat, was much 
| better than the effluent in many sewage-disposal 
works, it was natural that consideration should be 
given to the treatment of domestic sewage by the 
double-filtration process. Mr. H. C. Whitehead, 
M.Inst.C.E., Engineer to the Birmingham, Tame 
and Rea District Drainage Board, who is a member 
of the Water Pollution Research Board, has taken 
much interest in this matter. Preliminary experi- 
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RESEARCH BOARD. 

A PERIOD when the population distribution has 
been disturbed, by the movement of large numbers 
of people from one district to another, is bound to 
result in problems of water supply and sewage 
treatment rising in many districts which find them- 
selves with considerably increased demands on 
these services. This aspect of evacuation has not 
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existence of these new conditions tends to add 
importance to the work which is being done by the 
Water Pollution Research Board. The Annual 
Reports of that Board, of which twelve have now 
been published, together with the various Technical 
Papers which have been compiled, form a small 
| library devoted to the problems with which water 
| supply and sanitary engineers have to deal under 
|modern conditions. The latest Report* of the 
| Board, which deals with the work carried out in 
| the year which closed at the end of last June, was 
| published on January 5. In view of the conditions 
|now ruling, the Board may be congratulated on 
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ments, carried out under the supervision of Mr. 
Whitehead, confirmed that the results obtained 
with dairy wastes might be expected to be repeated 
with domestic sewage. Extra pumping plant 
would be necessary with the double-filtration 
process, but if a 50 per cent. greater amount of 
| sewage could be treated than was possible on the 
single-filtration process, the additional running 
costs would be much less than the savings on 
capital charges. In order that the process may 
be tested on a practical scale, the Birmingham, 
Tame and Rea District Drainage Board has placed 
four large percolating filters at their Minworth 
sewage works at the disposal of the Water Pollution 
Research Board. 

The crude sewage from a large part of the Bir- 
mingham area receives preliminary treatment at 
the Saltley Works, where, after the removal of 
detritus, it is passed through sedimentation tanks 
for the removal of suspended matter. After leaving 
the sedimentation tanks, the settled sewage flows 
through a main, four and a half miles long, to 
Minworth. On the way it is joined by sewage 
which has received similar preliminary treatment 
at the Sutton Coldfield and Ashold Outfall Works. 
Spent gas liquor, which is conveyed to Saltley in a 
separate sewer, is added in regulated amounts to 
the settled sewage leaving the Saltley works, and 
supernatant liquor from the digestion of sewage 
sludge also enters the sewer between Saltley and 
Minworth. During the period from December 9, 
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1938, to February 8, 1939, the daily average pro- 
portion of spent gas liquor in the sewage treated at 
Minworth varied between 0-08 per cent. and 0-25 
per cent. by volume. Part of the sewage arriving 
at Minworth is passed through a further series of 
sedimentation tanks to remove suspended matter 


flocculated during its passage through the long 
sewer, the effluent from the sedimentation tanks 


being treated in percolating filters. The remainder 
of the sewage receives preliminary treatment by 
the process of bio-flocculation before it is applied 
to the percolating filters. In the bio-flocculation 
plant, the sewage is aerated for one hour in admix- 
ture with activated sludge and is then passed through 
sedimentation tanks to remove the sludge. ‘Treat- 
ment in the bio-flocculation plant removes a consi- 
derable proportion of the polluting matter. The 
plant, which is being used in the Water Pollution 
Board’s experiments, can be supplied with settled 
sewage, with a mixture of settled sewage and treated 
effluent from percolating filters, or with effluent 
from the bio-flocculation plant. 

The installation with 
work is being carried out 


which the experimental 
consists of four circular 
percolating filters, each fitted with a rotary distri- 
butor, and 1,100 sq. yards in area 
and 6 ft. to 7 ft. deep, four upward-flow settling 
tanks to treated effluent from the filters, 
and other ancillary equipment. The four filters, 
which are designated A, B, C and D, are not identical, 
and the effective volume of filtering material varies 
between 2,170 cub. yards and 2,380 cub. yards. The 
filtering material in A a mixture of slag and 
gravel; that in B consists of a mixture of gravel and 
broken bricks with 
and D uses mainly broken 
C and D, most of the medium 


each about 


receive 


IS 


broken bricks; C contains a 


small quantity of slag ; 


granite. In filters A, 


is from | in. to 2-5 in. in size, filter B, however, 
contains a relatively large proportion of medium 
less than 1 in.; most of this is in a top layer, 


about 2 ft. 6 in. thick. Each filter is provided with 
horizontal pipes at depths of 2 ft. and 4 ft. below 
the surface for the purpose of obtaining samples of 
effluent at those depths. Any of the four filters may 
be used for single filtration, and pipe services are 
arranged that they may be used in various 
combinations for double filtration, and so that the 
order of two filters in series may be reversed. 

Che report does not contain any results of the 
experiments on the comparative efticiency of single 
and double filtration; this work is presumably 
carried the time. It 
however, contain information about the preliminary 
work, which is of considerable interest in view of the 
different media used in the four plants. It 
known that the maximum rate in dry weather at 
which the settled sewage at Minworth can be treated 
in percolating filters to give effluents of consistently 


being on at present does, 


was 


good quality, is about 65 gallons per day per cubic 
vard of filtering medium. During December, 1938, 
and January, 1939, settled sewage was supplied to 
each of the experimental filters at a rate of approxi- 
mately 70 gallons per day per cubic yard of medium. 
At this rate of treatment, the settled effluents from 
filters A, C and D were not of very good quality 
and often had a biochemical oxygen demand greater 
than two parts per 100,900. Filter B, which has a 
surface layer containing a large proportion of fine 
material, became waterlogged and the quality of 
the effluent deteriorated. It was 
evident that the filters could not be operated at this 
rate during the winter months, and at the end of 
January the rate of application was reduced to 
about 60 gallons per day per cubic yard. Even at 
this rate of flow, the effluent from filter B 
much inferior to those from the other three. 


progressively 


was 


Che distributors on the filers, which were speci- 
ally installed for the experiments, were designed 
to deal with a range of flow varying from 60 gallons 
to about 550 gallons per day per cubic yard of 
medium. Some difficulty was, however, experienced 
in maintaining an even distribution of the sewage, 
as at the rate of flow adopted they would not revolve 
at a steady speed in a strong wind. This defect 
was to a large extent eliminated by rigging small 
sails at the end of two of the four arms of each 
distributor. During the period from March 6 to 
May 4, 1939, the biochemical oxygen demand of the 
settled sewage applied to the filters varied between 
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11-5 and 28-5 parts per 100,000; the mean value 
was 21-5 parts per 100,000. Over the same period, 
the average values of the biochemical oxygen 
demand of the settled effluent from filters A, C 
and D were, respectively, 2-1, 2-0 and 1-9 parts 
per 100,000. These three filters have been selected 
for the first series of experiments to be made on the 
comparative efficiency of single and double filtration. 

Another matter, directly affecting the operation 
of many water-supply undertakings, which is being 
investigated by the Board is the contamination of 
water by lead. In many districts in this country 
the water available for public supply has a corrosive 
action on iron, steel, galvanised iron, copper and 
lead. All these metals are used in the construction 
of mains, service pipes and fittings. The action of 
lead is of particular importance, as it is known that 
poisoning may result from water containing even 
very small quantities of lead if it is used over long 
periods. Some authorities consider a concentration 
of even less than 0-5 part per million to be dan- 
At the works of many water-supply 
undertakings the raw water is treated by chemical 
methods in order to reduce its acidity or increase 
its alkalinity. This is usually done by the addition 
of alkalis, such as lime, soda or calcium carbonate, 
or by passing the water through filters containing 
pieces of limestone, marble, magnesite or similar 
materials. The former method requires frequent 
supervision and often cannot conveniently 
adopted by small undertakings in remote localities. 
For such situations the use of limestone, or similar, 
filters is particularly suitable. A number of plants 
of this type are in use, but there is no co-ordinated 
information available on the most effective size for 
the pieces of limestone, the time which the material 
remains effective, or the best method of removing 
any solid matter deposited on the material. At 
some works difficulty has been experienced owing 
to the formation of a coating of slime on the pieces 
of limestone. In order to put the matter on a satis- 
factory the Board has undertaken a 
tematic investigation of the whole subject. 

The Report further information 
about the work being carried on in connection with 
the use of various materials as base-exchanges for 
water softening. We referred to one aspect of this 
subject in our notice of last year’s report. The| 
present report reviews work done on the examina- 
tion of various British minerals from the point of 
view of their suitability for use as base-exchange 
materials. One of these, a glauconitic sand from a 
brickworks in Surrey, has a high base-exchange 
value and appears to be a suitable raw material for 
a base-exchange zeolite for the treatment of water. 
Other work in hand includes extensive chemical and 
biochemical work on activated sludge and an investi- 
gation on the bacteriology of fresh-water lakes and 
streams. 


gerous. 


be 


basis, sys- 


also contains 





A.R.P. LIGHTING IN GERMANY. 


One of the features which particularly impressed 
the British airmen who flew Austria and 
Czechoslovakia a few weeks ago was the com- 
paratively normal lighting of Vienna, Prague and 
other important industrial centres over which they 
passed. On the return journey, it was noted that 
the lights had been extinguished, but it was evident 
that the black-out, as a general defensive measure, 
was not so generally and rigidly applied in these 
territories as in France and, especially, in the British 
In Germany itself, however, there has been 
no such laxity, from the beginning of hostilities, 
and the details given below of current practice, as 
described in recent German papers, will probably 
be of interest. 


over 


Isles. 


Street lighting is abolished in Germany in prin- 
ciple, as in England, but, as a result of experience 
gained during the first weeks of the war, pilot lamps 
are used to a certain extent in the streets. These 
pilot lamps can be seen from a sufficient distance 
to direct the traffic and to light and mark dangerous 
points on the road. The regulations provide that 
the lamps must be installed at important crossings, 
points of heavy traffic congestion, etc., and that 
they are to be recognisable at a distance of at least 
450 ft. 
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no swinging can occur. This requirement can 
hardly be met by standard suspension arrange- 
ments, and additional guy wires are usually 
necessary. 

Two different types of pilot lamps are used, one 
showing a single directing strip of light only and 
the other showing two such strips. The fittings of 
the first type are constructed so that only a 
horizontal strip of light about 6 in. in length can 
be seen. The two strips of light shown by the other 
type are of the same length, and are arranged one 
below the other at a spacing of about 4 in. The 
single-strip lamps are used to mark the general 
run of a street. The other types are used at 
important crossings with heavy traffic, traffic 
refuges, etc., as a warning to drivers to exercise 
particular caution at such places. Each lamp 
lights an area beneath it having a diameter of about 
90 ft. The intensity of illumination at the foot 
of the lamp must not be higher than 0-1 lux (0-0093 
foot-candle) and not lower than 0 -0008 lux (0 -000764 
foot-candle). These values are rather low, bearing 
in mind that the intensity of illumination given 
by the full moon is only 0-2 lux. 

The fittings must be screened in such a way that 
brightening of neighbouring walls and roofs is 
avoided. In determining the position of the pilot 
lamps, due attention has been given to the fact 
that, in the darkness, drivers are liable to lose their 
sense of distance ; care is taken that the lamps do 
not expose them to the risk of colliding with such 
obstacles as iron fences, walls, etc., or cause them to 
lose the direction of the road. The fittings must 
show a flat horizontal beam of light. The evenness 
of the intensity of illumination over an angle of 
radiation of 65 deg. on each side of the vertical 
line must not- be less than 1:5; the total aperture 
must not have a larger angle than 95 deg. from the 
vertical ; and the luminous intensity in the annulus 
between 95 deg. and 90 deg. must not exceed 


| 0-5 H.K.* (0-45 foot-candle). 


As far as possible, standard fittings are generally 
adopted for these pilot lamps, supplemented by the 
required shades, which must be arranged so that 
light can be emitted only from the specified aper- 
tures. If lamps are supplied with current at reduced 
voltage, or if lamps with low-temperature filaments 
are fitted, direct light is allowed to be seen 
through the openings ; otherwise direct light is per- 
mitted only at a very flat angle, in order to avoid 
the effects of glare on drivers and pedestrians, as 
well as the reflection from wet street surfaces. The 
danger of glare can be diminished, or even eliminated, 
by choosing a suitable suspension height, but this 
adjustment is not always practicable where existing 
suspension arrangements are retained. The admis- 


| sible intensity of illumination mentioned above is 


regulated by choosing lamps of a wattage appro- 
priate to the height of the installation. The use of 
standard lamps of a higher luminous intensity than 
required, fitted with light filters in order to reduce 
the light emission to the required value, is not 
recommended. 

In special circumstances, street lighting on a more 
generous scale is permitted. This “ restricted street 
lighting *’ scheme, however, is allowed only if the 
whole lighting system can be switched out instantly 
in the event of an air-raid warning being received. 
In this system the fittings must be equipped 
with lamps of not more than 15 watts, and they 
must be screened by a cover or ring of frosted 
glass, so that the lamp itself cannot be seen 
from the street level. The suspension height must 
be at least 24 ft. Should the height be less, further 
screening is required, or lamps with blackened bulbs 
must be used. The lamps are usually arranged at 
distances of 180 ft. to 240 ft. apart. Where arc-lamps 
are still in use, an adaptor for the temporary use of 
incandescent lamps may be provided. The globes 
are to be provided with a white-paper lining or a 
suitable coating of paint. 

The A.R.P. lighting of certain traffic-control 
lights in Berlin has been improved. The traffic 
lights on pillars, and the so-called “ traffic tortoises, 
inserted at certain points in the surface of the 
streets, were lighted originally by blue-sprayed 


(H.K.) = 0-9 international 





* One Hefner candle 


They must be fixed in such a manner that | candle. 
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country. The headquarters of the campaign will 
| be at 427, North-West Wing, Bush House, Aldwych, 
ever, has been found more suitable. The telephone ScrenTIFIC RESEARCH IN WaR TIME. | London, W.C.2, to which Pome inquiries for more 
kiosks, which were lighted by blue lamps, are; Tue first meeting of the Advisory Council on | detailed information should be directed. 
now fitted with special A.R.P. lamps of a type! Scientific Research and Technical Development, ! 
described below. The lighted pillars used in Berlin | whose appointment by the Ministry of Supply we | Evectriciry Suppty 1n MapRas. 
to mark the tram stops, were at first totally switched | announced a few weeks ago, was held on Thursday, According to the report of the Chief Engineer 
out, but they are now lighted by special lamps, which | January 25. Colonel J. J. Llewellin, who opened | (Electricity) for the year 1938-39, the Electricity 
are visible from a distance of 450 ft., thus easing | the meeting in the absence of the Minister, said the | Department of the Government of Madras is, on 
conditions for the drivers and the passengers. | Ministry already had a very extensive Directorate |the whole, making satisfactory progress. The 
For the design of these A.R.P. lamps, standardisa- | of Scientific Research, which served all three defence | output increased from 10-9 million kWh in 1933-34 
tion rules have been issued by the Wirtschaftsgruppe departments. These resources had been supple- to 131-1 million kWh during the year under review, 
der Elektrotechnik. Such lamps may be used only if | mented by assistance from the research laboratories | a rise which is ascribed mainly to conversion in the 
a complete black-out by screening, curtains, shut-| of the universities and industry. Senior to this! textile industry. In future, however, it is consi- 
ters, etc., is impossible or extremely difficult.| organisation would be the Advisory Council, to! dered that development will depend more and more 
According to the illumination required, two types | whom the Ministry looked not only for help to make | on agricultural and domestic demands and as 
are permitted, one with a luminous intensity of | weapons superior to those of the enemy and to! regards the former, good progress is being made in 
5 Hefner candles at an height of installation of 6 ft., | indicate efficient antidotes to any “secret” war| the number of pumps installed. On the other hand, 
and another type giving 5 to 100 Hefner candles weapons we might have to meet, but also to assist, | certain “ political ” difficulties seem to be causing 
and mounted at a height of 9 ft. With these lamps, | if possible, in the development of new processes of | trouble. There is a widespread and often unreason- 
screening of windows, etc., must be provided as/rapid production. It was hoped, too, that the| able agitation for reduced charges, particularly 
far as possible. The lamps are standardised for the | Council might be able to assist in the appropriate | for street lighting, while local authorities have 
usual voltages with powers of 8, 15 and 25 watts. utilisation and conservation of raw materials and/taken it upon themselves not only to discourage 
The blackened bulbs have either an unblackened | the discovery of substitutes for materials wherever | this form of illumination but also the use of small 
window of trapezoidal shape, a ring or apron on/| that might be desirable. Lord Cadman said that jndustrial motors. More intelligible is financial 
the neck of the bulb, or a ring at the top of the| the Council had an extensive research programme stringency, which prevents the various licensees 
bulb. The types with clear parts at the neck have | before it. This included more than 1,000 items for from satisfactorily developing their sections of the 


incandescent lamps. The use of two neon glow- | 
lamps screened by red Cellophane cylinders, how- | 

















a rotatable cap, so that the lamps can be adjusted undertaking. In the field of generation, the past 
in the sockets in such a way that no light is thrown 
on the window of the room. In all, eight different 
types of A.R.P. lights are standardised. 

Much attention is being paid in Germany to the 
fluorescent lighting of power stations, boiler houses, 
electrical substations, colliery-winder cabins, chemi- 
cal plants and similar places, where certain parts 
of the instruments, handwheels and levers must be 
clearly visible during the black-out, although a 
general illumination is not required. 
with a phosphorescent paint, these parts emit a dim 
light if irradiated by invisible ultra-violet rays. 
Phosphorescent paint which will radiate after the 
irradiation has ceased to fall upon it is preferred to 


fluorescent substances which emit light only during | 


the irradiation period, because its effectiveness does 
not cease immediately on the failure of the source 
of ultra-violet light. 

As an exciting source, mercury lamps, with blue- 


glass bulbs, emitting light of wavelengths from | 


3,500 A to 4,500 A, are mainly used. If smaller areas 
have to be lighted, a small cheap neon glow lamp 
can be used, having a current consumption of 
25 milliamperes and a power of 5 watts. Such a 
lamp can be used for an area of about 3 sq. m. 
(32 sq. ft.). Not only paints, but a hard and durable 
phosphorescent enamel, are manufactured specially 
for coating handwheels, levers, and similar parts. 


Although comparatively long ultra-violet waves have | 
no adverse biological effect, the position of the lamps | 


must be carefully chosen, and they should be arranged, 
if possible, behind the attendant’s position. Almost 
all organic substances become faintly luminous, 


including the eye balls, so that the direct impinge- | 


ment of the rays produces a slight mist before the 
eyes. This can be avoided if the reflector of the ultra- 
violet lamp is itself provided with a small lumines- 
cent part, for example, an enamelled luminescent | 
disc, producing a very weak visible radiation. To 
equip a switchboard with this form of luminescent 
lighting, including the treatment of about 100 
instrument scales, and a corresponding amount of 
protective rails, handwheels, etc., a time of 5 days 
to 14 days is required. 

A novel application of this form of illumination | 
is the lighting of floors by glass paving tiles coated | 
with a phosphorescent substance. For this purpose, | 
zinc sulphide with small additions of various | 
metals are used, light of various colours verre 
produced, according to the metal used. For instru- | 
ments, a greenish light is preferred, but for the | 
other parts of the plant, red or orange light is| 
recommended. Of particular interest is the fluores- | 
cent lighting of pit-winder cabins, which are | 


| investigation, ranging from the most exacting | 


| chemical work in the explosives section to the most 


year has not been without its difficulties. At one 


When coated | 


time it was even uncertain whether it would be 
possible to meet the peak load owing to delay in 
delivery of equipment at the Pykara station, 
while the Mettur station was also out of commission 
for a month owing to the bursting of an 18-in. 
drain valve. For the sake of economy and in 
order that indigenous materials might be employed, 


| refined physical research in the communications 

section. Because of the variety of subjects to be 
| dealt with, it was essential to have a Council of not 
| less than 25 members and to have many committees 
| of the Council on which outside scientists would 

also serve. Though the Directorate of Scientific 
| Research had a personnel of about 900, there was 


|plenty of ability outside the permanent staff! reinforced concrete has been extensively used 
capable of helping and willing to do so. The} both for transmission-line poles and substation 
| directorate was so constituted that advantage | buildings. It is stated, however, that while this 


material is satisfactory for the latter purpose, its 
employment for the former has, so far, proved 
| disappointing. Good progress is being made with 
| the Papanasam hydro-electric scheme, on which 
| some 3,500 workers are employed. Extensions are 
In the course of his remarks at a Press conference, | also taking place, or are contemplated, at Mettur, 
on January 11, concerning the work of the Ministry | Bezwada and Vizagapatam. Moreover, a number 
of Supply, Colonel J. J. Liewellin, M.P., mentioned | of schemes for further utilisation of water power 
that steps were being taken to organise the collection | are being investigated. The number of electrical 
of scrap metal throughout the country in order to accidents increased from 79 in 1937-38 to 138 in 
reduce the quantity of scrap imported from overseas. | 1938-39, of which 48 were fatal. Of these fatalities 
At a subsequent conference, held in London, on | 38 were the result of persons climbing transmission 
Monday last, January 29, Major H. E. Crawfurd,! poles either out of curiosity or for purposes of 
A.F.C., outlined the arrangements that have been | suicide. 
and are being made to collect iron and steel scrap. | . . 
Much has been done already, under the direction | PosTPONEMENT OF WAR Risks INSURANCE. 
of Mr. George Wood, the Director of Scrap Supplies,| In a letter recently addressed to the Board of 
by a direct appeal to some 150,000 business firms | Trade, the Federation of British Industries points 
and public-utility undertakings, and it is estimated | out that when the compulsory war risks insurance 
that the response to date is equivalent to eight or| scheme was inaugurated last September, immediate 
ten average ship-loads of waste metal. The inten-| claims upon the fund were contemplated. Never- 
|tion, now, as outlined by Major Crawfurd, is to| theless, it was considered sufficient to establish a 
explore a wider field, and to collect from every | fund equal to 30s. per cent. for the three-month 
| farm, estate or private house all the discarded iron | period ending December 2, 1939. No claims having, 
or steel articles which have gradually accumulated | however, been made by March 3, 1940, the date 
because, in ordinary circumstances, the cost and|on which the next period begins, a fund equal to 
trouble of collecting them has not been justified by | 35s. per cent. on the value of stocks insured will 
their individual value. A beginning has been made} have been created. In these circumstances, the 
| in Gloucestershire and Wiltshire, and in due course | Federation feels that the cash resources of industry 
each county will set up an organisation for collecting | must not be further depleted by a call for additional 
and weighing the scrap obtained from the separate | premiums, though it fully recognises that, in the 
sources, transporting it to central dumps for sale to| event of severe damage, the existing fund may 
scrap dealers, and distributing the purchase price| have to be increased. It is, therefore, strongly 
pro rata. In towns, use will be made of the ordinary urged that for one month, starting from March 3, 
channels existing in peace time; in addition, the | the existing amounts at risk should be covered 
aid of municipal refuse-collecting organisations will| without payment of any additional premium. 
be enlisted, as is being done experimentally in the The Federation further draws the attention of the 
present week at Acton, householders being notified | Board to the fact that confusion has arisen from 
in advance that, for a stated period, the collecting | the ruling that where a contract is for work, labour 
vans will take any old metal that may be offered. and materials rather than for a sale of goods, the 
In a few towns and districts, scrap metal has been | goods required for carrying out the contract are 


accepted for a number of years, but a majority still not insurable under the Act. To remove the pre- 
vailing uncertainty, the Federation suggests that 


apply their own definitions of what is or is not | 
the Act should be amended to provide that whether 


could be taken at any time of outside facilities, and 
outside personnel could be engaged for investigatory 
work. 





Tue Iron AND STEEL Scrap CAMPAIGN. 


generally situated at a considerable height and | “ domestic refuse.” By such means, in conjunction 
have large windows, making a mechanical black-out | with the Salvage Department of the Ministry of Sup-| or not the contract includes an element of service, 
difficult or impossible. In such cases the depth| ply, it is hoped to secure a material addition tb | commodities should be insurable up to the time of 
indicator is coated with a phosphorescent enamel, | the national stocks of iron and steel, while procuring, | delivery to the site (under a constructional contract) 
and the scales of the instruments and the marks|at the same time, a welcome diminution in the/|or to the customer in other cases, except when 





on the rope drum are indicated with a phosphores- | 
cent. paint. | 


accumulations of discarded metal which form such a 
regrettable feature of a modern industrialised 


ownership has passed earlier to the purchasers. 
This would not affect goods excluded from the 
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Act by order of the Board of Trade, or such workas 
structural contracts which are now outside its 
Were the Act amended in this sense it 
would be of great assistance if Government contract- 
ing departments would adopt a uniform practice 
in dealing with war risk charges in their contracts 
or sub-contracts. 


scope. 


TEMPORARY COMMISSIONS IN THE RoyaL Navy. 

The Admiralty announces that certain arrange- 
ments have been approved: for the selection and 
training of Royal Navy (hostilities only), Royal 
Naval Reserve, Royal Naval Volunteer Reserve 
(including Royal Naval Volunteer (War) Reserve), 
and Royal Navy Special Reserve ratings for tem- 
porary commissions in the Royal Naval Volunteer 
Reserve. Ratings of all branches will be eligible 
for recommendation, but candidates must be of a 
superior standard of education in view of the short- 
ness of the cours» it is possible to give in war-time. 
Preliminary Selection Boards are to be held every 
quarter, the Boards consisting of three officers, of 
the President will flag officer or 
captain, R.N., and one member, if possible, an 
instructor officer. A report giving the names and 
particulars of the ratings recommended by each 
Preliminary Board will be forwarded to the Secretary 
of the Admiralty, requesting permission to discharge 
them to their home depot. After arrival at the 
latter, ratings will appear before an Admiralty 
Selection Board to see that a general level is main- 
tained in the recommended and to 
ensure as far as possible that they will be able to 
complete the satisfactorily. All 
ratings passed by the Admiralty Selection Board will 
be medically examined to ensure that they are 
up to the standard for executive officers. They 
will then be sent to H.M.S. King Alfred at Hove 
for a special course. The course in H.M.S. King 
Alfred will last three months, and will include 
instruction in seamanship, signals, navigation and 
pilotage. In view of the high professional standard 
required in engineer officers, and the fact that 
prolonged training cannot be given to ratings recom 
mended for temporary commissions, no general 
scheme for the promotion of engine-room or stoker 
ratings to temporary commissions can be approved. 
Any recommendations for outstanding ratings 
considered suitable for temporary warrants 
commissions will considered on their merits, 
but such ratings must have attained a standard 
equivalent to a university engineering degree 
(electrical or mechanical). 


whom be a 


candidates, 


special courses 


or 


be 


Cue Inpta Store DerarTMENT. 

The India Store Department wholesale 
purchasing organisation, the function of which is to 
procure goods in bulk from manufacturers, inspect 
them and ship them to India or Burma. The 
extent of its operations is indicated by the fact that 
the number of contracts for stores and freight 
placed during the year 1938-39 was 11,091, of a 
total value of 2,122,188/. These figures are given 
in the annual report on the work of the department, 
compiled by the Director-General, Sir Stanley 
Paddon, and published at the Office of the High 
Commissioner for India. The work carried out by 
the Department is to a large extent of a technical 
nature, and its personnel includes a scientific staff 
of engineers and chemists. Among the orders dealt 
with during the year, which required technical 
knowledge for their proper execution, were one 
for three dragline excavators for the Punjab 
Government and one for five transformers and two 
turbo-alternator sets for the Madras Hydro-Electric 
The largest transformers were of 6000 kVA 
capacity, one of which was subjected to impulse 
before shipment. As is generally known, 
Messrs. Rendel, Palmer and Tritton are consulting 
engineers to the Department. Contracts to the 
value of 30,000/., which were subject to inspection 
by this firm, were placed by the Department during 
the year, the firm also dealing with contracts, 
which were placed direct from India, to the value 
of 854,0001. Much other work was carried out by 
Messrs. Rendel, Palmer and Tritton, including the 
preparation of designs and drawings for a consider- 
able amount of bridge building or reconstruction, 
and much work in connection with locomotive 
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Scheme. 


tests 
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design, this including the preparation of evidence 
and data for the Pacific Locomotive Committee, 
whose report we have already dealt with in consider- 
able detail. Although it is emphasised in the Report 
that all contracts were placed on the basis of the 
lowest tender, irrespective of the country from which 
the tender came, it is satisfactory to note that, of 
814,3361. worth of stores ordered by the Depart- 
ment, 732,208/. worth were obtained from Great 
Britain. The second place was held by Canada 
with a value of 23,801/., this latter figure, to a large 
extent, representing orders for copper and zinc. 
The sum of 814,336/. does not include orders placed 
through Government Departments, and the total 
value of orders for stores placed with British manu- 
facturers was 1,942,897/. Among the minor activities 
of the Department, arranging for the training of 
Indian students in this country may be mentioned. 
In all, 174 applications were received during the year 
and suitable training was arranged in 97 cases. 
There were only 18 cases in which the student could 
not be placed, the remaining applications being for 
advice only or being afterwards withdrawn. Of the 97 
students, 39 were placed in mechanical engineering 
works and eleven in electrical engineering works. 
The remainder ranged over the whole industrial 
field from the manufacture of plywood to sugar 
refining. 








RECENT COURT CASES—II. 
3y W. SummerrFievp, M.A., B.C.L., LL.B. 


Dangerous Machinery.—Important issues, of wide 
concern to all engaged in industries utilising machi- 


nery which may be dangerous to the operators, 
have been considered in Stimson and Another v. 
Standard Telephones and Cables, Limited. The 


Court of Appeal has now overruled the decision of 
Mr. Justice Hilbery and has awarded the plaintiffs 
7671., and costs of the hearings (extending over 
eight days) in both Courts. 

The plaintiffs were a girl, aged 14} years, and her 
father. They sued the defendants for damages and 
personal injury sustained by the girl, and for the 
expenses to which her father had been put, in 
consequence of an accident which occurred at the 
defendants’ factory at New Southgate. The 
plaintifis put their claim, also, in the alternative, 
on the ground that the defendants had acted in 
breach of their statutory duty. The defendants 
employed nearly six thousand persons at the factory, 
where they manufactured telephone switchboards, 
fire alarms and radio equipment. 

In the room where the infant plaintiff was 
employed, the process carried on comprised the 
photographic reproduction of documents and 
forms, mainly blue prints of working drawings, to 
be used in the offices for preparing specifications. 
The machines used were operated by electrical 
power; they did not require skilled labour and, 
accordingly, the operation was conducted by young 
girls. The plaintiff herself was required to work 
at a developing machine and a drying machine, 
the latter comprising a drum, 20 in. in diameter. 
Towards the top part of the front of the drum, and 
across the whole of its width, was a roller round 
which passed, from and towards two rollers above 
and behind the drum, respectively, a sheet of 
canvas fabric. The space between the front 
roller and the surface of the drum was 2 in. The 
drum, which revolved at the rate of 1 in. per sevond, 
was heated from within by electrical elements 
which were controlled by switches, fixed to the right 
side of the stand on which the drum was mounted. 
There was no finger guard on the machine. 

The infant plaintiff was holding a packet of 
sweets in her left hand, and with her right hand 
she was placing a wet blue print on the drum. Her 
left hand was caught between the fabric and the 
drum, and, the surface of the drum being hot and 
she unable to get at the switch, her hand and arm 
were burned, the thumb rather severely so as to 
leave it deformed, and in the palm the tendons 
were exposed. For eleven months she was in 
receipt of workmen’s compensation, and then was 
served with a notice of proposed review. She was 
offered light work, which she declined, and her} 
solicitors intimated their intention to resort to! 
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arbitration to contest the proposed reduction. She 
then obtained clerical work elsewhere and, in fact, 
earned thereby as much as she would have done 
had she continued to be normally employed by the 
defendants. After the lapse of some twenty-seven 
months this action was launched. The claim alleged 
against the defendants breaches both of (a) their 
common-law duty, and (6) their statutory duties. 
As to the former, it was said that they ought to have 
properly supervised their employee and seen to it 
that she did not eat while working. As to the 
latter category of obligation, it was contended that 
they had contravened the provisions of Section 10 
of the Factory and Workshop Act, 1901, with regard 
to the fencing of dangerous machinery, and of 
Regulation 12 of the Electricity Regulations, 1908, 
requiring the switch controlling the motor to be 
within reach of the person in charge. Among other 
issues raised on behalf of the defendants, it was 
contended that the plaintiff had been guilty of 
contributory negligence ; and that receipt by her 
of workmen’s compensation debarred her from 
bringing an action. 

Mr. Justice Hilberry found as a fact that the 
machine was dangerous machinery, and the Court 
of Appeal upheld that finding as having been arrived 
at by correct lines of reasoning. He further found 
that it had not been proved that the accident had 
been caused by the failure to fence, and upon that 
issue the Court of Appeal arrived at the contrary 
conclusion. Since, therefore, the accident was 
attributable to the breach by the defendants of 
their statutory duty, it became necessary to consider 
whether they could escape liability to compensate 
the plaintiff on the ground that she might have 
avoided the accident if she, for her part, had not 
been negligent. Both the Courts concluded that, 
in this case, there was not contributory negligence. 

Was the plaintiff debarred from pursuing her 
claim at common law by reason that she had accepted 
payments under the Workmen’s Compensation Act ? 
The rule applicable to adults is differently applied 
in the case of infants; for, where an infant is 
concerned, it is material to consider whether the 
arrangement was for the benefit of the infant. 
Here, again, both Courts took the view that the 
arrangement was not for the infant’s benefit. The 
relevant date as to which the question was to be 
considered was that of the first payment under the 
Act, and at that time the full consequences of the 
accident were not known. In fact, as events 
developed, there was a partial permanent incapacity 
by way of an injured thumb, which might affect 
earning capacity, and a permanent disfigurement, 
which, to a young girl, is matter for substantial 
assessment in computing accident compensation in a 
claim at common law. In a claim under the 
Workmen’s Compensation Act, on the other hand, 
earning capacity alone is to be considered. By 
agreement between the parties, the amount which 
the plaintiff had received under the Act (22/.) 
was to be deducted from the damages awarded. 

Factory and Workshop Act.—The provisions of 
the Factory and Workshop Act, 1901, which were 
referred to in the course of this case, may usefully 
be summarised. Section 149 defines “factories 
and workshops” to which the Act applies. The 
conditions under which the plaintiff worked, more 
especially the room in which she worked ; how it 
was divided off from a part where a man and two 
boys were working at printing machines (by a tall 
steel filing-rack which, however, did not extend 
right to the sides of the room nor up to the ceiling) ; 
and the relation between the process conducted 
in her room and the rest of the factory, were dis- 
cussed in relation to sub-section (4) of that section. 
The sub-section provides that “ where a place situate 
within the close, curtilage or precincts forming 
a factory or workshop is solely used for some 
purpose other than the manufacturing process 
or handicraft carried on in the factory or workshop, 
that place shall not be deemed to form part of the 
factory or workshop for the purposes of this Act, 
but shall, if otherwise it would be a factory or work- 
shop, be deemed to be a separate factory or workshop 
and be regulated accordingly.’ Section 149 (1) (c) 
defines “non-textile factory” as “any premises 
wherein or within the close or curtilage or precincts 
of which any manual labour is exercised by way 
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of trade or for purposes of gain in, or incidental to, 
any of the following purposes, namely (1) the making 
of any article or of part of any article . . .” 

Whether the plaintiff was employed in a factory 
does not appear to have been raised before the Court 
of Appeal, but it was contended in the Court below 
that she was not. Upon that, Mr. Justice Hilberry 
said that nothing produced in the room was for 
sale by the defendants, either as an article of sale 
of itself or as part of an article of sale ; but that the 
products were documents to be used either in the 
oftice of the defendants, where specifications were 
prepared for customers, or were to be used by their 
own employees in other parts of the factory, where 
the articles manufactured for sale were actually 
made. As to ‘manual labour,” the plaintiff's 
work called for no “ skill.”” A subsidiary breach of 
statutory duty, which had been raised against the 
defendants before Mr. Justice Hilberry, was that 
they had not complied with the requirements of 
Section 26 (4) of the Act, which provides for a maxi- 
mum number of hours without a meal interval which 
may be worked by “ a woman or a young person in a 
non-textile factory.” 

Fencing Requirements.—Section 10 of the Act, 
upon which the main issue in the case rested, 
requires that : (a) Every hoist or teagle, and every 
fly-wheel directly connected with the steam or 
water or other mechanical power, whether in the 
engine-house or not, and every part of any water 
wheel or engine worked by any such power, must 
be securely fenced ; (b) Every wheel-race not other- 
wise secured must be securely fenced close to the 
edge of the wheel-race; (c) all dangerous parts 
of the machinery and every part of the mill gearing 
must either be securely fenced, or be in such a 
position or of such construction as to be equally 
safe to every person employed or working in the 
factory as it would be if it were securely fenced ; 
(d) all fencing must be constantly maintained in an 
efficient state while the parts required to be fenced 
are in motion or use, except where they are under 
repair or under examination in connection with 
repair or are necessarily exposed for the purpose 
of cleaning or lubricating or for altering the gearing 
or arrangements of the parts of the machine. 

Among other leading cases, in which principles 
referred to in this case have been considered, and to 
which reference may usefully be made, are the 
following :—Stephens v. Dudbridge Ironworks Com- 
pany (1904) 2 K.B. 225; Murray v. Schwachman, 
Limited (1937), 156 L.T. 407; Sharpe v. Southern 
Railway Company (1925) 2 K.B. 311; Flower v. 
Ebbw Vale Steel, Iron and Coal Company, Limited 
(1934) 2 K.B. 182; Hoare v. Robert Green Limited 
(1907) 2 K.B. 315. 








THE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 


Tue annual meeting of the Society of Naval Archi- 
tects and Marine Engineers was held in New York on 
November 16 and 17, 1939, when nine papers were 
presented for discussion. In accordance with our 
practice in former years, we give below short résumés 
of the papers. 

Sure PLatinc UNDER COMPRESSION. 

The first paper, on “ Ship Plating Under Compression 
and Hydrostatic Pressure,” was presented by Mr. 
Henry W. Bengston, of Newport News Shipbuilding 
and Dry Dock Company, who premised that the con- 
ception of the strength of plating in compression as 
a development of the strength of a column was essen- 
tially correct only if there were no restraint against 
buckling ; its application to the finished structure 
of a ship was false. Plating was ordinarily so arranged 
that it would not buckle, but in the case of plating 
under hydrostatic pressure there was a deflection of 
the panel at all times. It was necessary, therefore, to 
introduce the effective width of the plate into the stress 
analysis, as Pietzker suggested a quarter of a century 
ago. Investigation had shown that the greatest atten- 
tion should be paid to deck plating in compression, 
and that symmetrical plating under considerable 
pressure was not so highly stressed as might be assumed. 
Undoubtedly, many proposals for the use of higher- 
grade materials, and a proportionate reduction in 
scantlings, had been rejected because the column 
theory did not permit any reduction within the range 


of elastic buckling; whereas, designing on the basis 
of ultimate compressive strength, it was possible to 
make appreciable reductions. Moderate local buckling 
in the centre of a plate, the edges of which remained 
reasonably straight and true, could not lead to collapse, 
because at higher loads the edges carried the principal 
part of the load. It was necessary, therefore, to con- 
centrate on keeping the profiles and boundaries of the 
plating straight, even at the expense of small buckles 
in the middle of the panel. 


GRAPHICAL ANALYSIS OF Pipe STRESSES. 


The paper by Mr. Oscar J. Baggerud and Mr. Karl W. 
Jernstrom, on “ Graphical Analysis of Pipe Stresses,” 
which was the next to be considered, offered a simplified 
method of determining the expansion forces and stresses 
in pipe lines by graphical means, but restricted the 
study to bends in one plane. The method was based 
on the theory of bending as applied to curved bars, 
taking into account the fact that a certain degree of 
flattening of the cross-section, as the pipe was bent, 
would produce a large decrease in the stresses in the 
outer and inner fibres. General formule for deflec- 
tions, moments and reaction forces were arrived at by 
Professor Hovgaard’s method, depending on the 
deformation of pipe elements. Certain assumptions 
were made, for example, that the flattening of the 
cross-section was due to bending alone, and was not 
affected by the method of fabrication, internal pressure, 
or compressive forces. The cases considered included 
plane bends fixed at both ends, fixed at one end and 
hinged at the other, and hinged at both ends ; and also 
a bend symmetrical about its middle ordinate and 
fixed at both ends. An interesting application, among 
others, showing the use of the graphical method, was 
that of an irregular bend containing some 46 ft. of 
3-in. pipe, with fixed ends 24 ft. apart, and designed 
for a pressure of 1,500 lb. per square inch, and a steam 
temperature of 1,000 deg. F. The computation showed 
that the total longitudinal stress barely exceeded 
9,000 Ib. per square inch, indicating that a carbon- 
molybdenum steel pipe would be satisfactory under the 
given conditions. 

TANKER DEsIGN. 

‘** Modern Tanker Design ” was the title of the third 

paper, submitted by Mr. N. J. Pluymert, which con- 


data relating to a number of tankers, approximately 
half having steam propulsion and the other half Diesel 
engines; and half having been built in the United 
States and the remainder in different European 
countries. All had been in service for a considerable 
time. The twelve designs of ships were all about 
500 ft. in overall length, the gross tonnage ranging 
from 9,154 to 10,222 for the steamers and from 9,181 
to 10,627 for the motorships, the corresponding dead- 
weight capacities being from 14,416 to 16,550 tons 
and 14,606 to 15,420 tons, respectively. All designs 
embodied longitudinal framing, some bracketed and 
some bracketless, the latter having fluted bulkheads. 
In some of the later designs, welding was extensively 
used, one vessel being nearly all-welded. It was found 
that this resulted in a material saving of weight, 
although the scantlings were in excess of the classifi- 
cation society’s minima. The weight of machinery 
(including cargo pumps) in the Diesel-propelled vessels 
was found to be at least 100 tons more than for the 
ships with reciprocating steam engines, and 450 tons 
more than for the latest form of geared-turbine drive ; 
but the fuel consumption of the Diesel ships was less 
than half that of the latest turbine ship. This repre- 
sented a saving of 13 tons to 15 tons of fuel per day, 
but required 30 days to 35 days longer before refuelling 
to compensate for the greater machinery weight. 


GEARED MARINE DreseEt ENGINES. 


The fourth paper was entitled ‘ Geared Diesel 
Marine Application,” and was contributed by Lieut.- 
Commander W. D. Leggett, Jun., U.S.N. Although 
principally a historical survey, it discussed in some 
detail the recent practice in the United States, as 
exemplified in the C-2 ships for the Maritime Commis- 
sion. The United States Navy, the author stated, was 
using all three of the accepted types of Diesel drive, 
namely, by direct coupling to the propeller shaft, 
through reduction gearing, and through electric 
generators and motors; and there seemed no doubt 
that all of these methods would persist. It appeared, 
however, that for the majority of naval Diesel plants, 
the geared Diesel engine offered the cheapest and 
best solution. In Germany, a total of nine naval 
vessels were fitted with geared Diesel engines, the most 


sisted mainly of tabulated particulars and operating | 


| two of 3,350 h.p. each being fitted in each ship. In 
|the design of gearing for Diesel engines, the safe 
|limits of tooth pressure, linear speed, etc., as deter- 
mined for turbine practice, generally continued to 
apply; and, as a rule, torsionally-flexible couplings 
were fitted between the engines and the gears. The 
torsional-vibration problem was exaggerated to some 
extent by the wide speed range of the engines, but they 
could be directly coupled if the mass-elastic charac- 
teristics of the engine were modified as required. 
Occasionally, however, a damper was essential. Both 
hydraulic and electrical couplings left something to 
be desired in simplicity, and both added materially to 
the first cost; but the possibilities of mechanical 
couplings were by no means exhausted. Their most 
attractive features were simplicity and efficiency, and 
these should be sufficient to ensure eventual satisfactory 
development. In conclusion, the author considered 
that the gearing of Diesel engines offered an immediate 
saving in weight over other forms of drive. 
(T’o be continued.) 








THE CONTROL OF DUST IN ROCK 
DRILLING BY WATER SPRAY. 


With the object of determining the effectiveness of a 
water spray directed along the periphery of a steel 
rock drill for controlling the production of dust in 
quarries, and for the purpose of ascertaining whether 
this procedure would be beneficial in dry drilling or 
could be employed with advantage in conjunction with 
standard wet-drilling practice, a series of tests has 
been conducted in the testing adit of the United States 
Bureau of Mines at Mount Weather. A report on the 
investigation, which was conducted by Messrs. J. A. 
Johnson and W. G. Agnew, has recently been published 
by the Bureau. The spraying equipment employed 
consisted essentially of a perforated cast-steel ring 
| which fitted loosely over the drill and was held by 
gravity against the rock being drilled. Obviously, 
therefore, the device could only be used in the case of 
holes drilled at an inclination below the horizontal. 
The inside edge of the ring which came into contact 
with the drill bit was faced with Stellite to counteract 
wear. Two sizes of ring were made to fit two types 
of drill, but the design was identical in both cases. 
The larger of the two rings was used in conjunction 
with a drifter; it had an external diameter of 4 in., 
an internal diameter of 1§ in., and was 1 in. thick. 
Twelve holes, each ¥, in. diameter, were drilled around 
the inside edge of the ring at an angle of 45 deg. to 
the axis of the drill. Into the outer edge of the ring 
several pieces of standard j-in. pipe were screwed for 
|connecting water hoses. The smaller spraying ring, 
| which was used with a hand-operated quarry plug drill 
|employing g-in. forged chisel bits, differed from the 
| larger ring only in that its internal diameter was } in. 
|and that four sprays were provided instead of twelve. 

The rock in the adit, upon which the tests were 
| made, is a fairly uniform hard basalt. The adit was 
| sealed some 80 ft. from the face, but an opening 2 ft. 
| square was left in the centre of the seal through which 
all the return air had to pass. The volume of air 
circulated in the adit was measured at this 2-ft. square 
|opening, while dust samples were taken by means of 
two impingers, one of which was placed between the 
| drill and the seal, at a distance of 6 ft. from the holes 
| being drilled, and the other at the opening in the seal. 
| As a result of drilling tests, in which the conditions 
| were maintained as identical as possible in all cases, 
| it was found that regular wet drilling with the drifter 
| produced dust which the impingers showed to be equiva- 
|lent to an average of 2-15 million particles per cubic 
|foot of air circulated, or 155 million particles per 
| cubic inch of rock drilled. When the spray was used 
|in conjunction with wet drilling, however, the number 
|of dust particles was reduced to 0-5 million per cubic 
|foot of air, or to 27 million per cubic inch of rock 
|drilled. It appears from these two tests, therefore, 
|that the spray has some considerable effect in con- 
|trolling the dust disseminated in the standard wet- 
| drilling operation. On the other hand, dry drilling 
| with the drifter, but using the spray, yielded an 
|average dust count as high as 323 million particles 
|per cubic foot of air circulated, or 13,947 million 

particles per cubic inch of rock drilled. In a further 
| test in which the spray was used in conjunction with 
| the quarry plug drill, the dust count gave 0-6 million 
| particles per cubic foot of air circulated, or 924 million 
| particles per cubic inch of rock drilled. Plain dry 
| drilling with the quarry plug drill, however, gave a 
| count of 215-3 million dust particles per cubic foot of 





important being the three “‘ pocket battleships,” each | air, or of 199,152 million dust particles per cubic inch 
with eight engines, totalling 54,000 shaft horse-power | of rock drilled. The conclusions arrived at by the 
and geared to two shafts. American development | investigations are that the spray cannot be substituted 
began in 1918, when two Dow-Willans engines of 320 | for wet drilling underground, but that it might prove 
h.p., with Falk gears, were fitted in the Libby Maine. | a valuable accessory when drilling the first 2 ft. of 
In 1933, the Nederland Steamship Company re-engined | a hole, as the greatest amount of dust is thrown into 
three single-screw steamers with geared Diesel engines, | the air at the commencement of the drilling operation. 
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LETTERS TO THE EDITOR. 
LOAD TESTS OF A 4,000-KW. 
COMBUSTION-TURBINE SET. 


To THe Eprror or ENGINEERING. 
Sir,—lI notice on page 4 of your issue of January 5, 
last, that Professor Stodola claims that adiabatic 


efficiencies of 86-4, 86-6 and 86-9 per cent., respec- 
tively, have been obtained on three tests of an axial- 
flow turbo-compressor. From the pressure ratios and 
the inlet temperatures which he gives, and assuming 
y to have the usually accepted value of 1-41 for air, 
it would appear that the efficiencies were only 80-26, 
81-89 and 81-62 per cent., respectively. Would it be 
too much to ask how he arrives at the extraordinarily 
claims 
Yours faithfully, 
M.1.Mecu.E. 


high figures which he 


15, 1940, 


Janu iry 








ORGANISATION OF 
SUPPLIES. 


THE 
MUNITIONS 


To Tue Eprror or ENGINEERING. 
Sim,—As Chairman of the Federation of Manufac- 
turers and Producers of Great Britain, formed to 
look after the interests of the smaller manufacturers 


in connection with war work and export trade, I desire 


to thank you on their behalf for the interest which 
you have shown to our movement. I wish to inform 
you that we have made steady progress since the 
formation of the Federation on the 4th inst. Our 
membership is increasing daily, and we have been 
recognised by the Board of Trade and also by the 


Ministry of Supply. I am meeting the Secretary of 
the Board of Trade to-day, to discuss the possibility 
of a number of the members of the Federation being 
able to undertake the manufacture of goods for export, 
such manufactured by Germany for 
export to foreign neutral countries, 

The Federation is to be the small manufacturers 
advocate, and through your paper we would all 
the small manufacturers, irrespective of what materials 
they to send us full details. I would 
the importance of this return made at 
so that the returns may be analysed and this further 
information added to that which we have, and placed 
the Minister. 

Yours faithfully, 
Joun A. R. 


as were being 


ask 
make, stress 


being once, 


before 


McDonaLp, 
Chairman, 
10, Dalling-road, 
Hammersmith, W.6 
January 16, 1940, 
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KADENACY SYSTEM OF 


SCAVENGING. 


.- . 
IE 
y 


fo THe Epiror oF ENGINEERING. 


In view of the discussion that has been carried 
on in your columns following an article by Dr. Mucklow 
on the Kadenacy scavenging system, some experiments 
carried out in the course of research work 
on transient flow may be of They were 
devised to demonstrate in a simple and obvious manner 


SiR, 


which wer 
interest. 


that a depression is created in a vessel after the sudden 
discharge of gas under pressure through a large orifice, 
without the help of a discharge pipe. 

It would appear that the existence of such a depres 
sion follows from Newton's third law alone, without 
reference to any other theory or authority. The law 
states that the rate of change of momentum is equal 
to the force applied. During the discharge a mass of 
gas is moving out of the vessel re presenting a certain 
momentum in the outward direction. This momentum 
must be dissipated before equilibrium conditions are 
established, and that can only be done by an opposing 
force. Lf the orifice is relatively small, damping by 
friction provides this force, but if the orifice is large 
the gas can only be stopped and its momentum dissi- 
patea by an excess ol pressure outside the ve ssel over 
the pressure inside it, representing the requisite force. 
Hence, a depression must be created in the container. 

\ vessel of 4-in. diameter and 6 in. long, shown in 
section in the accompanying illustration, was made up 
with a suitable arrangement for clamping orifice plates 
on one end of it, a pressure gauge and several inlet 
and outlet connections were also provided. In the first 

2-in. orifice was used and tracing paper 


experiment, a < 
was clamped underneath it. This burst at about 


25 lb. per square inch, leaving a clean, unobstructed 
opening 


The vessel was placed with its axis vertical. 








ENGINEERING. 


The argument is that the air should leave the vessel 
substantially in a straight jet, while the air which is 
sucked in after the explosion should rush in from all 
directions. Hence, if some sawdust particles or tufts 
of wool are placed around the edge of the orifice they 
should remain more or less undisturbed by the efflux 
of the air and subsequently be sucked into the vessel 
by the entering air. This can, in fact, easily be observed 
to be the case if the particles are placed at suitable 
points. The fact that some of the light particles were 
found inside the vessel proves “ conclusively,” to use 
Dr. Mucklow’s expression, that the expected depression 
existed in the vessel after the “ explosion.” 

Since nothing would have been proved conclusively 
either way in the of a negative result of the 
experiment, barring the inadequacy of the obviously 
crude arrangement, another test was devised at the 
same time which is also independent of the efficacy, 
or otherwise, of man-made indicators. The same vessel, 
with the same 2-in. orifice, was filled with nitrogen— 
with all the usual precautions against dilution by air— 
and again the tracing paper closure was blown out 
under internal pressure. The orifice was covered up 
immediately after the event, the pressure in the vessel 
was held slightly above atmospheric by admission of 


case 
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water, and a gas sample was taken from the centre of 
the vessel and analysed for its oxygen content. 

lhe average amount of air found in the vessel after 
the “explosion ” was about 10 per cent. in the vessel 
as described, and 18 per cent. in the vessel with its 
volume reduced by half, affording a more favourable 
opening-to-volume ratio. To establish the experi- 
mental error of the method, the tracing paper was cut 
out with a knife, with nitrogen in the vessel at atmo- 
spheric pressure, and a sample then taken and analysed 
in the same manner. The average amount of air found 
in these ** blank ” tests was afterwards deducted from 
the figures of the “ explosion ” tests. The argument is 
again that the nitrogen should leave the vessel as a 
jet of sorts and that during the subsequent back flow 
some air should be sucked into the vessel, although the 
atmosphere surrounding the orifice probably consists 
at that moment largely of nitrogen. The addition of an 
exit pipe on to the orifice adds some “ inertance ” to 
the system and its effect is comparable with that of an 
additional inductance in an electrical oscillating circuit. 
It alters the timing of the whole process of discharge, 
but not its nature. 

It is submitted that these simple experiments prove 
‘conclusively ” the existence of the much discussed 
depression after rapid discharge from a vessel, quite 
independent of the existence of a pipe, and that 
M. Kadenacy’s statement to this effect, which originally 
started the controversy, was justified. ‘ . 

Yours faithfully, 
S. G. Baver. 
Engineering Laboratory, 
Cambridge. 
January 20, 1940. 








THE LATE SIR ARTHUR JACKSON. 


Ir is with regret that we record the sudden death 
of Sir Arthur Jackson, which occurred on January 21 
at his Sussex residence, Battenhurst Farm House, 
Stonegate, near Wadhurst. Sir Arthur, who was 
sixty-five years of age, was managing director of 
Messrs. Sir John Jackson, Limited, civil-engineering 
contractors, 53, Victoria-street, Westminster, London, 
S.W.1. This firm was founded in 1876 by the late 
Sir John Jackson and was incorporated as a limited 
company in 1898. 
Mr. Charles Jackson, of Northumberland, and a nephew 





Sir Arthur, who was the son of 
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of Sir John Jackson, received his general education at 
Fettes College, Edinburgh, and, on leaving school, 
served a pupilage with Messrs. Thomas Meik and Sons, 
civil engineers, Westminster. In 1892, at the age of 17, 
he joined his uncle’s firm, and subsequently became a 
director and managing director, which last position 
he had held for many years. At the time of his entry, 
Messrs. Sir John Jackson, Limited, were engaged on 
the sub-structure of the Tower Bridge, which was 
opened in 1894, and in the years which followed Sir 
Arthur was intimately connected with the construction 
of numerous civil-engineering works undertaken by his 
firm in various parts of the world, including the Dock- 
yards at Keyham, Devonport, and at Simonstown, 
South Africa, for the British Admiralty; harbour 
works at Singapore for the Straits Government; the 
King’s Dry Dock, Swansea; the Fallujah Bridge, 
Iraq ; and the Nag Hammadi Barrage, Egypt. During 
the past few years, his firm has been engaged on the 
construction of H.M. Naval Base at Singapore, and, 
for his labours in connection with this work, he received 
a knighthood in 1938. A former student of the Insti- 
tution of Civil Engineers, Sir Arthur was transferred 
to the class of member on January 8, 1907. 





PORTABLE OIL-TESTING SET. 


Tue illustration on page 123 shows a portable oil- 
testing set, which has been designed by Messrs. The 
British Thomson-Houston Company, Limited, Rugby, 
for making periodical tests on site of insulating oil 
drawn from plant and for checking the electric strength 
of new oil supplies. It is designed to operate from 
alternating current mains at pressures of from 200 
volts to 250 volts and at frequencies of 50 cycles or 
60 cycles, and gives test pressures of from 14 kV to 
50 kV. The transformer, which is visible on the left 
of the illustration, weighs 42 lb., and the control 
case 25 lb. The set is easily carried and should be of 
particular interest to mining engineers. 

To ensure satisfactory results, it is essential for an 
oil-testing set not only to have the necessary voltage 
rating, but also sufficient power to effect complete 
breakdown of the oil sample under test. From this 
point of view, it is obvious that a step-up transformer 
of adequate output with a separate auto-connected 





| control transformer, so that the voltage can be altered 


by means of tappings, is superior to an accumulator 
and an induction coil as a source of power. Moreover, 
with this method of control no distortion of wave form 
is introduced, and it therefore has advantages over a 
set equipped with impedance or resistance control, 
which may give a distorted wave form, thus tending 
to limit the power available at the instant of break- 
down and leading to indeterminate sparking. The set 
is designed to use a gap in accordance with either 
British Standard Specification No. 148 or the American 
Society for Testing Materials Standard D 117-36, and, 
as will be seen, consists of two units, one containing 
the testing transformer and the other the control and 
metering equipment. A fully shrouded two-pin and 
scraping earth plug and socket is provided on the 
panel of the control case. This is suitable for the 
connection of a three-core incoming supply cable, while 
two insulated terminals and an earth terminal are also 
available should a temporary direct connection be 
desired for any reason. 

From the incoming plug or terminals on the control 
case the supply is taken through a two-pole push- 
button switch to a supply-voltage selector switch and 
tapped auto-transformer, the tappings being brought 
out to a multiple point control switch. The spring- 
loaded switch is arranged to insert a damping resistance 
in the primary circuit at the moment of make and 
break only, in order to limit the voltage surges which 
might otherwise seriously upset the readings. A volt- 
meter scaled to read the voltage applied to the oil 
sample directly in kilovolts is mounted on the control 
panel. From the auto-transformer the supply is 
taken by a three-core cable fitted with fully shrouded 
two-pin and scraping earth plugs and sockets to the 
primary winding of the testing transformer, which is 
immersed in a tank filled with insulating compound. 
The tank top is made of insulating material and carries 
the high voltage bushings between which the testing 
cell is mounted during testing. One core of the inter- 
connecting and supply cables is used for bonding 
together and connecting to earth all the metal parts 


of the transformer and control case, which are not 


alive. This arrangement ensures safety since all 
major parts of the apparatus which may come into 
contact with the operator are at earth potential, except 
the actual electrodes and oil-testing cell. It is neces- 
sary for the earth core of the supply cable to be 
properly earthed at the supply source. The core 
and the mid-point of the high voltage winding on the 
testing transformer are both solidly connected to the 
tank, as is the auto-transformer core in the control 
case. When used in Great Britain, it is necessary for the 
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transformer part of the equipment to be placed within 
a ‘“ protected area” while testing is in progress, in 
order to comply with the Home Office Regulations. 
Compartments are provided in the control case for the 
accommodation during transport of the oil-testing cell 
and the connecting cable between the transformer and 
control case. 








POSTGRADUATE TRAINING OF 
MECHANICAL ENGINEERS.* 


By A. G. CuRIstTie. 


WHILE study has been given in scattered industries 
to methods of training young engineering graduates to 
fit the needs of a particular organisation, no unified 
national policy has been developed. A by-law of 
this Society states that certain of the objectives of 
the Society shall be accomplished by ‘“ encouraging 
the personal and professional development of young 
engineers.” Such training becomes a special interest 
of both the Council and the members. There is need 
at the present time for initiative, invention, and new 
production methods that will lower costs, if American 
leadership in manufacture is to be maintained. 

Every nation has endeavoured to become self- 
sufficient since the Great War. Each country has 
attempted to train artisans in manufacturing skill 
and engineers in design, development, and management. 
Certain countries have the advantage of low labour 
costs and completely modernised plants. Low produc- 
tion costs enable their products to be sold profitably 
in world markets and sometimes even in America, 
in competition with native goods. America faces a 
period of keen competition with other countries where 
necessity has driven men to prodigious efforts in the 
search for new and substitute materials, lower costs of 
production, and expanding markets. Habits of 
industry and hard work have been developed abroad 
and national programmes have been unified. In 
America, much has been lost in morale, unity, and 
technical skill as a result of the depression, while, 
at the same time, there exists a false feeling of superi- 
ority to other nations. At present, more thought 
is given to short working hours, high wages, and social 
security than to the industrial developments that will 
assure these ends. 

American industry, in order to survive and prosper in 
international trade, must develop an objective training 
programme for young mechanical engineers. The 
definite objectives of such training should be (a) self- 
confidence based upon thorough technical instruction ; 
(6) initiative through encouragement by industry both 
in original invention and design; and (c) adequate 
financial remuneration during training periods with 
ample rewards for accomplishments in invention and 
production. 

Only a few years ago, a doctor of engineering was 
looked upon by executives as an overtrained theorist. 
To-day, such men are quickly engaged by industry 
and are in demand. Industrial managers have learned 
that these doctors may solve their increasingly intricate 
problems of engineering, can initiate and direct research 
in their laboratories, and can develop new productive 





* Presidential Address delivered at the Annual 
Meeting of The American Society of Mechanical Engi- 
neers, in Philadelphia, on December 4, 1939. Abridged. 





plans. In view of this demand for men with graduate 
training, several questions arise : What men should be 
selected for such instruction? What should be the 
nature of this training ? And where should it be given ? 

The problem is to select for graduate work those 
men who have shown in their undergraduate training 
that they have certain abilities, and, further, to prevent 
graduate schools from encumbrance with men lacking 
the desired aptitudes. The desirable abilities in a 
candidate include high attainments as an under- 
graduate in mathematics, physics, chemistry, and 
mechanics, and a capacity to carry out original analyses. 
He should also possess a personality which suggests 
leadership and ability to influence others in later life. 

Few should be chosen for postgraduate work, for 
this training is expensive. The instructional staff 
of graduate schools should consist of the most com- 
petent and experienced men available. These must 
be highly paid to retain their services. Best results 
are obtained with few students in intimate contact 
with their instructors. Formal methods of under- 
graduate instruction must be replaced by supervised 
self-education. A doctor of engineering should be 
one who is master of his special subject. This mastery 
implies a thorough grasp of mathematics and the 
sciences and their general application in engineering, 
together with a high degree of specialisation in one 
particular branch. This knowledge of fundamentals 
will enable him readily to familiarise himself with 
problems in other branches of engineering. During 
his training he must do original research which usually 
requires expensive laboratory equipment. 

Graduate training should extend over sufficient time 
to give a man that independence of thought and action 
which enables him, without the guidance of others, to 
develop his own problem and to proceed to its solution. 
This competence develops slowly in the average man. 
It is questionable whether this competence can be 
gained in the single year of study now generally 
required for a master’s degree. Such instruction can 
only be given at institutions with excellent graduate 
staffs in mathematics and the sciences as well as in 
engineering, together with ample laboratory equipment 
and funds for experimental work. 

A man should preferably take his graduate work at 
an institution other than his undergraduate school. 
He receives new points of view from instructors, 
finds different laboratory methods and equipment, 
and widens his acquaintance. Men with proper 
qualifications for graduate training are often unable 
to finance such work. Since men of this type are 
essential for the continued technical development 
of this country, it is incumbent upon both state and 
industry to establish such scholarships as will enable 
these men to complete their graduate studies without 
financial worries. Few scholarships are now available, 
yet they are more important than the undergraduate 
scholarships so liberally provided. 

The methods and results of graduate training by 
industries are more difficult to appraise than college 
work. Some industries provide comprehensive training 
programmes, others give only local instruction for 
particular jobs which approach the apprentice type. 
A graduate of an engineering school is in much the 
same status as the graduate of a medical school. Before 
entering active practice the young medical doctor 
serves his ‘‘ internship” in a hospital. Similarly, the 
engineer should serve his in the works. This prelimi- 
nary training may take several forms. The man may 


! 

be put on a regular job and advanced as opportunity 
and ability warrant. He may be placed on a so-called 
“college apprentice ” course where he works on one 
production task after another until he is familiar with 
the entire plant. A third method is the survey or 
‘*‘ loop” course where he is a member of a party that 
observes and studies all processes in the plant under 
the direction of a supervisor. A fresh study of this 
training by industry and a definite plan for future 
development is needed. 

Mechanical engineering as a profession depends 
upon experience in the design, application, and use of 
machines, and the direction of men in industry. The 
more thorough the graduate’s knowledge of every 
phase of the business and its machinery the more 
competent will he become in later years. Too often 
there is a tendency to shorten the time spent in the shops 
or over a drawing board. This is a mistake. Our 
industries should not have to depend upon foreign 
sources for designers and draughtsmen. The graduate’s 
pay during his training should be ample to enable 
him to live comfortably. Even though he may not 
earn such pay, this expense to industry is part of the 
price that it must pay for competent staff. Low rates 
of pay fail to attract the better men who might be of 
greatest value to industry. 

The present curricula of engineering schools devote 
much time to fundamentals as embodied in mathematics 
and the sciences and to cultural subjects. There are 
fewer specialised courses than was the case thirty 
years ago when many of the older engineers now in 
charge of industry received their training. Many 
executives do not appreciate the obligation placed 
upon industry to supply to the incoming graduate the 
specialised training that is needed in their particular 
business. Methods and processes in the industry 
which have not been covered by college courses can 
be presented in lectures and problems. A more 
important considération is the rapid technical advance 
in many industries, which advances are not covered 
by average college courses. It is industry's direct 
obligation to provide such training to its employees. 
Industry has the problem and responsibility of provid- 
ing its specialised training, advanced instruction 
beyond undergraduate courses, and opportunities for 
study in related subjects. This is a large respon- 
sibility which, however, must be assumed if America 
is to continue its industrial leadership. 

Many urban universities offer evening undergraduate 
courses to which the industry can send its men and a 
few schools offer evening graduate courses. The British 
Provincial Technical Schools have developed night 
courses in close co-operation with local industries and 
the results have been very encouraging. The time is 
approaching when all urban universities will have 
to provide full programmes of such evening courses. 
An alternative is the provision by the university of 
part-time instruction on certain days of the week for 
men in industry. 

When such university training is not available, 
the industry should supply competent instructors who 
would conduct classes. Senior engineers may under- 
take this class instruction themselves if competent, 
or it may take the form of individual instruction. Older 
men are sometimes reluctant to give such training 
since this may lead to their replacement by the younger 
men. But such teaching keeps the older man abreast 
of his subject and often induces further study and 
development on his part. The final resort of the 
ambitious young engineer is home study. Difficult, 
often discouraging and time-consuming as this may 
be, its effectiveness is unquestionable. 

During recent years there has been an over-emphasis 
of sales engineering as a means of accelerating business 
recovery. While this field has a useful and necessary 
place in industry, new and better products and goods 
produced at lower costs are more urgently needed. 
Emphasis should therefore be placed upon the training 
of men for the design, development, and research 
necessary to produce these results. 

Industrial laboratories are, in general, devoted to 
research upon problems of immediate practical appli- 
cation. Yet all research in the last analysis depends 
upon the vast accumulation of scientific knowledge 
derived from the researches of scholars. Many of these 
scientific discoveries seem of little practical value at 
the moment. Yet whole industries are founded upon 
their later applications. Industry should, therefore, 
provide substantial support to suoh graduate research 
for the continued supply of basic facts. The state con- 
trols engineering education in many other countries 
and similar control is proposed here. The privately 
endowed institutions which are free from such control 
are suffering from lack of funds. Unless some relief 





is given soon, these will have to seek public support. 
The best interests of industry will be served by main- 
taining these private institutions free to seek the 
truth in any way that they desire and free from political 
domination. 
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LABOUR NOTES. 


At a delegate conference last week 
workers’ Federation of Great Britain, it 
to recommend the district associations to accept the 
proposal of the mineowners of a cost-of-living sliding 
scale to give a flat-rate variation of wages of 34d. a 
shift for each movement of five points in the index 
figures, the adjustments to be made quarterly. The 
effect of the arrangement will be, to begin with, to 
increase wages by 5d. a shift from January | and make 
the total increase since the beginning of the war ls. ld. 


of the Mine- 


was decided 


a shift On a card vote, 524,000 were for acceptance 
of the offer and 70,000 against. The minority was 
largely composed of representatives of the Scottish 
miners. After the conference, Mr. Lawther, the presi- 
dent of the Mineworkers’ Federation, said that there 


was no doubt that the decision would be endorsed by 
the districts. The settlement was in the best interests 
of the industry and of the men engaged in it. We 
are hopeful (he added) that the method of joint consul- 
tation with the owners which has been adopted now 
will be continued to deal with any other question arising 
in the industry during the war.” 


The delegate conference of the Miners’ Federation 
also adopted a resolution protesting against “ the 
failure of the Government to introduce amending 


legislation te increase workmen's and 
thus alleviate, to some extent, the plight of thousands 


com pensation 


of mineworkers whose conditions have been further 
aggravated by the increase in the cost of living,”’ and 
calling on the Labour Party and the Trades Union 


Congress General Council to take all possible steps 
‘to secure justice for these badly treated victims of 
industry and their families.” Mr. Lawther commented 
on this resolution that the miners considered it a scandal 
that men injured in carrying on dangerous and impor 
tant work should be forced to seek public assistance. 


The Ministry of Labour Gazette says that amongst 
insured between the of 16 and 64, the 
percentages unemployed in Great Britain and Northern 
Ireland at December 11, 1939, was 9-1, as compared 
with 9-2 at November 13, 1939 and 12-7 at December 12, 
1938. For persons insured under the general scheme, 
the corresponding percentages were 9-1 at December 11, 


persons ages 


1939, 9-5 at November 13, 1939, and 12-9 at Decem 
ber 12, 1938. For persons within the agricultural 
scheme the percentages were 7:4, 5-1 and 8-9, 


respec tively. 


There were reductions between November 13 and 
December 11 in the numbers unemployed in the distri 
butive trades, hotel and boarding house service, dock, 
harbour, ete.. service, the cotton industry, printing 
and bookbinding, the sport, et 

industries, motor vehicle, cycle and aircraft manufac 


shipbuilding and ship-repairing, 


entertainment, 


ture, engineering, 


and the road transport and shipping services. On the 
other hand, unemployment increased for seasonal 
reasons in agriculture, horticulture, etc., and the 


building industry. There was also some increase due 
to temporary causes in the numbers suspended from 


work in the coal-mining industry. 


At December 11, 1939, there were 1,170,798 persons 
on the registers of Employment Exchanges in Gre: 
Britain who were out of a situation. This was 42,547 
less than at November. 1939, and 303,221 less than at 
December 12, 1938 There were registered as unem 
ployed in Great Britain 143,065 persons who were on 
short time or otherwise temporarily suspended from 
work. This was 7.832 more than at November 13, 
1939, but 151,643 less than at December 12, 1938. Of 
workers who normally seek a livelihood by means of 
jobs of short duration, there were on the registers in 
Great Britain 147,662 unemployed persons. This was 
6,348 less than at November 13, 1939, and 14,983 less 
than at December 12, 1938. 





The total of 1,361,525 the registers at 
December 11, 1939, included 1,187,910 applicants for 
benefit or allowances, and 172,615 non-claimants. As 
compared with November 13, 1939 were reduc 
tions of 16,589 in the number of applicants for benefit 
or allowances, and of 24,474 in the number of non 


claimants 


persons on 





there 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 


come into operation in December are estimated to have 
resulted in an increase of about 250,0001. in the weekly 
full-time wages of 2,155,000 workpeople and a decrease 
of 3501. in those of 46,000 workpeople. The principal 


groups of workpeople whose wages were increased 
included 


coal miners in Northumberland, Yorkshire, 
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North Derbyshire, Cannock Chase, North Staffordshire, 
Leicestershire, and Warwickshire ; iron puddlers and 
millmen in the Midlands ; women and girls employed 
in federated engineering establishments; tin-plate 
makers in South Wales. Monmouthshire and Gloucester- 
shire ; workers engaged in heating and domestic engi- 
neering ; workers employed in cement manufacture ; 
drug and fine-chemical workers; paint, colour, and 
varnish workers; brickmakers; linen workers in 
Northern Ireland; workers employed in the ready- 
made and wholesale bespoke tailoring trades; shirt- 
makers ; boot and shoe makers ; building trade opera- 
civil engineering construction workers; and 
employees of municipal tramway, trolleybus and 
omnibus undertakings in Great Britain. The decrease 
affected coal miners in Nottinghamshire. 


tives ; 


The changes reported to have come into operation 
in 1939 are estimated to have resulted in a net increase 
of about 900,000/. a week in the full-time wages of 
nearly 54 million workpeople, and in a net decrease of 
10.0001. in those of 68,000 workpeople. 


\t January 1, the average level of retail prices of the 
commodities taken into account in the statistics com- 
piled by the Ministry of Labour and National Service 
(including food, rent, clothing, fuel and light, and 
miscellaneous items) was approximately 74 per cent. 
ibove the level of July, 1914, as compared with 73 per 
at December, 1939. The rise of one point in the 
index figure at January | as compared with December 1 
was due mainly to increases in the prices of clothing 
The index figure for food was the same at 
viz., 57 per cent. above 


cent. 


and of gas. 
January | as at December I, 
the level of July, 1914. 


The number of trade disputes involving stoppages 
of work, reported to the Department as beginning in 
December, was 40. In addition, 12 disputes which 
began before December were still in progress at the 
beginning of that month. The approximate number of 
workpeople involved in these 52 disputes, including 
workpeople thrown out of work at the establishments 
where the disputes occurred, was 16,000, and the 
aggregate duration of the disputes in December was 
about 36,000 working days. The aggregate duration 
of all disputes in progress during 1939 was about 
1,344,000 working days, and the total number of 
workpeople involved in these disputes was about 
337,000. 


Che German Minister of Labour has issued an Order 
restoring the limits previously set to overtime and the 
payment of overtime In the memorandum 
accompanying the Order, he says that even in war time, 
an essential purpose of labour protection is to take care 
of every worker's health. Even if output has to be 
increased, exaggerated demands must not be made on 
the workers. Accordingly, the relaxation of labour 
protection instituted at the beginning of the war 
could only apply during the initial period of adjustment 
to new tasks. That period having expired, the Govern- 
ment is again fully concerned with the protection of 
labour. Excessive hours of work must be prevented, 
and the protection of women and young persons 
reinforced. If this is done, it may fairly be expected 
of all workers that they should place all their working 
energy at the disposal of the country in the struggle 
“which has been forced upon it.” 


rates. 


So far as hours of work may be extended at all under 
the relevant laws and regulations, or in virtue of deci- 
based on these laws and regulations, hours of 
work may not exceed 10 in the day except w hen shifts 
ire changed over in the of continuous work. 
Extensions of hours in excess of the limits mentioned 
are allowed only in exceptional cases and subject to 
the issue of a special permit. Permits for a period not 
exceeding three weeks may be granted by the labour 
inspector, etc.; permits for longer periods must be 
obtained direct from the Ministry of Labour. Where 
hours of work exceed 10 in any one day, the workers 
are entitled to overtime pay, normally fixed at time 
und a quarter. That rate, however, does not apply 
in the case of work regularly involving considerable 
periods of mere attendance. 


sions 


case 


Under the Order economic 
measures, the Labour Trustee for Thuringen issued an 
Order in October last enabling textile undertakings 
to work short time, provided they gave their workers 
three days’ notice. The reason given for the measure 
was that the textile industry has been particularly 
hard hit by the war, since certain raw materials could 
be imported only on a very limited scale. The Short 
Time Order issued by the Minister of Labour in Septem- 
ber last year, provides that a worker is to be legally | 


respect ing emergency 





| States totalled 





FEB. 2, 1940. 


deemed to be working short time when he works less 
than 80 hours or a whole shift in a fortnight. 


Interesting * instructions *’ on the subject of loss of 
wages owing to air-raid warnings have been issued by 
the German Ministry of Labour. An air-raid warning, 
it is stated, is an act of war which affects employers 
and workers alike. Just as the employer must bear 
the loss of decreased production owing to an air-raid 
warning, the worker may have to suffer a decrease in 
wages. In order, however, to avoid placing an exces- 
sive burden on the workers, the Ministry says, normal 
hours of work lost owing to an air-raid warning may 
be made up within six weeks, *‘ so far as the under- 
taking is able.” If, owing to conditions of operation, 
the lost time cannot be made up within six weeks, the 
employer must pay the workers compensation equal 
to not more than 50 per cent. of the wages they have 
lost—** provided he can afford to do so.” 


Under a Royal Order, a new scheme has been intro- 
duced for underground work in Belgian coal mines. 
Hours of work have been increased to 2,312 in the 
year, so distributed as not to exceed eight in the day 
and 48 in the week, including winding time. Previously, 
hours had been fixed at 74 in the day and 45 in the 
week. The annual total of 2,312 hours is equivalent 
to an average of 45 hours 20 minutes in the week over 
51 weeks of the year, allowing for a deduction of one 
week’s holiday with pay. The new limits thus exceed 
(Labour and Industrial Information says) those pre- 
viously prescribed by 20 minutes only. With an eight- 
hour day, 2,312 hours may be worked in 289 days, so 
that the new scheme provides, in general, for a sub- 
stantial number of rest days, which are, of course, 
offset by the extra half-hour’s work a day. 


The report to the Crown, accompanying the Order, 
gives the for the change and outlines the 
expected results. Owing to the international situation 
in the last few months, it is stated, the coal-mining 
industry has been faced with difficulties which have 
led to a decrease in output and an increase in cost of 
production. In these circumstances, it became neces- 
sary both in the interests of national defence and in 
those of the export trade, to restore normal output and 
to keep costs of production within as moderate limits 
as possible. The adjustment of the regulations con- 
cerning hours of work was a first step in that direction. 
The advantage of the change is, the report pointed out, 
that by fixing an annual limit with a fairly high daily 
maximum, some flexibility is obtained in the distri- 
bution of hours of work throughout the year. That 
permits of making up time lost owing to public holidays 
and securing an actual weekly average of 45 hours 
work fall 


reasons 


20 minutes, whereas the existing hours of 


short of 45. 


* It seems likely,” the report continues, * that output 
will increase more than would be expected from the 
comparatively slight increase in the actual time spent 
in the mine, since unproductive time will be shortened 
by reducing the number of days over which the hours 
are distributed. Whether the change proves effective 
will depend partly on how steadily the miners work. 
It may be hoped that the introduction of regular rest 
days will reduce voluntary absenteeism, and that in 
the interests of the country the workers will make an 
effort to produce the quantity of coal that will help 
to secure the country’s existence.” 


A communication received by the International 
Labour Office at Geneva states that a Hungarian Order 
of June 27, 1939, prohibits the placing of Hungarian 
industrial workers in employment in foreign countries 
except through public employment exchanges. Pass- 
ports may be neither issued nor renewed if the appli- 
cation is made for the purpose of carrying out a contract 
of employment which is in an industrial undertaking 
situated abroad and has not been concluded through 
the public employment exchange. Any person engaging 
any industrial workers for employment abroad other- 
wise than through the medium of the public employ 
ment exchanges will deemed to have committed 
a breach of the Order and will be liable to a penalty 
which may amount to imprisonment for a maximum ot 
two months. 


be 








PRODUCTION OF STEEL IN THE UNITED STATES.— 
According to statistics compiled by Mr. W. 8. Tower, 
executive secretary of the American Iron and Steel 


Institute, the production of steel ingots in the United 
46,800,000 gross tons in 1939, against 
28,200,000 tons in 1938, and 50,318,000 tons in 1937. 
Just over one-third of the output for 1939 was produced 
n the last three months of the year. 
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DIFFERENTIAL RELAYS FOR FEEDER PROTECTION. 
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BIASED DIFFERENTIAL RELAY 
FOR FEEDER PROTECTION. 


IN selecting apparatus which will isolate a section of 
electrical network should a fault occur, one of the 
factors that have to be considered is how to reduce toa 
minimum any inconvenience which may be caused to 
consumers. While hard and fast rules regarding the 
type of protection which should be adopted in any 
particular case can hardly be laid down, it may well be 
claimed that in this country, where feeders are compara- 
tively short, a pilot-wire system has much to recom- 
mend it on the ground of ensuring continuity of 
supply. One of the best known of these systems is 
that developed by Messrs. The General Electric Com- 
pany, Limited, Magnet House, Kingsway, London, 
W.C.2. Originally termed the McColl system, after its 
inventor, it is now generally described as biased differ- 
ential protection and possesses, it is claimed, the great 
advantage that the inherent bias of the relays is 
against operation on through fault conditions. Further, 
owing to the differential connection of the relay coils, 
the fault current which is necessary for operating the 
relays increases by a fixed percentage with the load, 
a condition which gives better results than would be 
obtained if a constant value of fault current (which is 
fixed by the setting of the relay) were necessary for all 
load conditions. : 

_ The induction relay used in this system is illustrated 
in Fig. 1, while Fig. 3 is a single-phase diagram showing 
& protective system for feeders and inter-connectors. 
As will be seen, a “dummy ” circuit is used at each 
end. This consists of the operating coil of the induction 
relay a and a duplicate resistor 6, the resistance of 
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which is equal to half that of a single pilot wire. The 
pilot circuit is connected to the current transformers c, 
thus providing an alternative path which includes both 
restraining coils d. All the relay coils have the same 
number of turns. The operating and restraining 
torques on the induction dise of the relay are derived 
from two separate fields, which are produced by the 
operating and restraining coils, respectively. The bias 
in favour of the restraining coil is obtained by suitably 
positioning the shading turns which are attached to 
each limb of the core, the bias for feeder protection 
being usually 25 per cent. It will thus be seen that the 
pilot circuit, while having twice the impedance of each 
dummy circuit (the return path for the pilot current 
being assumed to have no impedance), has two current 
transformers in series to supply it with current as 
compared with only one for each dummy circuit. 
Thus the secondary current from the transformers is 
divided equally between the two circuits when the 
feeder is in a healthy condition, and consequently the 
torques set up by the operating and restraining coils 
of each relay are the same. 

A fault current which flows out of the feeder some- 
where between the two current transformers, produces 
an excess flow in the “home” current-transformer 
secondary. Again, there are two paths open for this 
current; but that through the operating circuit has 
only one-third the impedance of that through the 
restraining circuit, which includes the two relay coils 
and the duplicate resistance at the distant end. Three- 
quarters of the excess current therefore passes through 
the operating coil and one-quarter through the restrain- 
ing coil, so that the relay tends to operate. If the 
operating and restraining coils are designed on the 
assumption that the torques are proportional to 
the square of the current, that of the former is very 
nearly proportional to that of the load “plus the fault, 
and that of the restraining coil to that of the load only. 
Thus the relay will trip when the fault current is 
equal to 25 per cent. of the load current. The operating 
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characteristic of such a biased differential relay is 
given in Fig. 4, from which it will be seen that the 
tripping current increases with the load in accordance 
with the bias. If this principle were carried right down 
to no load, however, trouble would occur at light loads 
owing to capacity current flowing into the feeder, 
this current resembling the fault current in that it 
flows through the home transformer only. The no-load 
end of the curve is, therefore, raised, as shown in the 
diagram, by adjusting the tension of the return spring 
attached to the induction-dise spindle. The effect of 
this spring is relatively great at light loads, when the 
torque on the discs is small, but as the load reaches 
the full normal value the curve approaches the line 
representing a true 25 per cent. bias and becomes 
asymptotic to it as the load still further increases. 

In practice, the no-load tripping point is adjusted 
by the spring tension so that it is safely beyond the 
charging current of the line. As this current is in quad- 
rature with the load current, its effect decreases as the 
load rises ; this being similar to the effect of the spring 
tension. It should h- observed, however, that capa- 
city current in the pilot wires flows through the restrain- 
ing coils only and brings about a small additional 
restraint whish is constant at standard frequency. 
At high frequencies, such as those of surges and similar 
phenomena, the extra restraint increases greatly, 
and, it is claimed, renders it impossible for the relays 
to trip incorrectly. With this system, therefore, 
capacity currents, which have occasioned so much 
trouble on opposed-voltage systems of protection, not 
only do not necessitate the use of sheathed pilots 
but are actually an advantage in securing stability at 
all frequencies. 

As the restraining current for the relays at both ends 





passes through the pilot wires, a break in one of the 
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latter at once causes tripping. It is, therefore, 
impossible for the protective gear to go out of action 
without warning when a pilot is open-circuited, and 
the frequent testing of pilots is unnecessary. As 
regards stability, the results of a recent test on a 
standard equipment under the conditions obtaining 
on a 132-kV line 15 miles long showed that the relays 
operated for a fault of 13-8 amperes at normal load 
and remained very stable for an overload of 6,000 
amperes. These represent a stability ratio 
of 435, but even so, it was obvious that the overload, 
though 24 times the normal, could have been increased 
indefinitely without causing the relays to trip. 

A polyphase system simply consists of two, three or 
four single-phase systems superimposed, and the 
various phases may be connected together either in 
star or mesh. It is not advisable to earth a circulating- 
current protection system at both ends of the feeder 
owing to the possibility of stray earth currents entering 
and leaving the pilot system and so unbalancing the 
relays. A three-phase star-connected system, which 
makes use of four pilot wires, enables an earthing 
connection to be made at one end only, but a simpler 
alternative is to employ a delta-c¢ arrangement, 
as shown in Fig. 5, on page 125, and this is the present 
practice of the makers. It should be noted that 
& more symmetrical earthing point than that shown 
in the diagram would be the neutral point of one 
set of duplicate resistors. This method can be adopted 
if preferred. It is not essential, however, to employ 
a polyphase arrangement of relays. By means of the 
arrangement shown in Fig. 6, the single-pole relay 
illustrated in Fig. 2 can be used at each end and will 
give complete protection at a certain sacrifice of sensi- 
tivity. In this arrangement the current transformers are 
so connected and designed that a difference current 
is passed through the operating coil of the appropriate 
relay or relays for any fault to earth on any phase or 
between any phases. When two pilots are used, only 
one earthing point is needed. 

The performance is indicated by the characteristic 
curves given in Fig. 7. These bring out the different 
order of sensitivity given on the various phases, 
which constitutes the peculiarity of this system. 
There is, however, a considerable amount in hand 
and this disparity, it is pointed out, is more apparent 
than real, especially when it is recollected that four 
relays and at least one pilot wire are saved on each 
feeder. 











THE FIRST TWENTY YEARS OF 
SCREW PROPULSION.* 


By Enoa.-Capr. Evoear C. Surra, O.B.E., R.N. 


Tue first part of this paperf concluded with a 
sketch of Ericsson’s work on screw propulsion in the 
United States. The following part reviews the early 
progress of screw propulsion in the Royal Navy and in 
the British Mercantile Marine, with which Francis Pettit 
Smith was closely associated. Generally speaking, 
steam was regarded as a useful auxiliary both for war 
and commerce, and this view was held long after the 
important experiments with screw-driven ships in 
1838-40. Admiral Colomb, in his Memoir of Admiral 
Sir Astley Cooper Key, writing of the period about 
1853, said “‘ Naval men’s minds at this time, and for 
years afterwards, were full of the conception of steam 
as an auxiliary. The idea was to maintain intact the 
line of battleship, frigate, corvette and sloop of the 
old days, only more perfect, and with such steam power 
as would enable them to make way in calms, and 
therefore to make full use of the wind when there was 
any and not to contend against it.” Though the 
Crimean War of 1854-56 had seen a great extension of 
steam power, sail was still supreme and, on August 26, 
1856, the Admiralty issued a circular directing command. 
ing officers not to use steam when the service on which 
a vessel was employed could be performed without it. 
The views regarding mercantile vessels can be gleaned 
from a paper read to the Institution of Civil Engineers 
in 1855 by R. A. Robinson, “On the Application of 
the Screw Propeller to the Larger Class of Sailing 
Vessels.” Robinson stated tnat, at the beginning of 
1854, there were 200 commercial screw ships registered 
in Great Britain, but screw ships on long routes had 
failed to realise anticipated results. 

The screw had no easy triumph against either sails 
or paddle wheels; Robert Murrayt remarked that 
“the position it holds, either as an antagonist to the 
paddle-wheel, or as a substitute for the sails of a ship, 
is still far from being well defined”; while John 





* Paper read at a meeting of the Newcomen Society, 
held at the Institute of Marine Engineers, London, on 
January 17, 1940. Abridged. 


t See ENGINEERING, vol. 147, page 507 (1939). 
+ Rudimentary Treatise on Marine Engines, 3rd edition, 
1858. 








Bourne* said that “the screw is best adapted for 
vessels with auxiliary power, and it is a worse propeller | 
than paddle-wheels for vessels which have to habitually 
encounter strong head winds. Screw vessels are but | 
ill-calculated—at least as constructed heretofore—to | 
encounter head winds, and the legitimate sphere | 
of the screw is in propelling vessels with auxiliary | 
power.” 

The first really important page in the history of 
screw propulsion in both the Royal Navy and the 
Mercantile Marine contains the record of the historic 
Archimedes, built to demonstrate the value of Smith’s 
screw. No model of her is to be found in our technical 
museums, but the engravings presented to the 
Science Museum by Henry Wimshurst (1804-84) give an | 
idea of her graceful appearance. She was built by | 
Wimshurst at Millwall and launched in November, 
1838. In the next two years she was seen in many 
ports around the coast, and it was her performances 
which led the Admiralty to fit the screw propeller to the 
Rattler, and which also influenced Brunel and Guppy 
in their decision to install the screw instead of the 
paddle-wheel in the Great Britain. The Archimedes 
was 106-7 ft. between perpendiculars, 22-5 ft. beam 
and of 240 tons burden. Her engines, by J. and G. 
Rennie, had two cylinders 37 in. in diameter by 36 in. 
stroke, which, when making 26 r.p.m., drove the screw 
at 140 r.p.m. by means of gearing. The first screw 
had one complete turn, but this was soon replaced by a 
two-bladed screw of 5-75 ft. diameter and 10 ft. pitch. 
After visiting British ports, in April, 1840, the ship 
was tried against the somewhat smaller vessel, H.M.S. 
Widgeon, driven by paddle-wheels. The report on the 
trial was signed by Captain E. Chappell, R.N., and 
Thomas Lloyd, afterwards the first Engineer-in-Chief 
of the Navy. “ It is evident,” the report said, * that 
in these vessels the propelling power of the screw is 
equal, if not superior, to that of the ordinary paddle- 
wheel. In this respect therefore Mr. Smith’s invention | 
may be considered completely successful . . . A ship 
fitted with the screw propeller may be used either as a 
sailing or a steaming vessel, or as both as required ; 
for we ascertained by experiment that the engine can 
be connected and disconnected with ease, and in any 
weather in two or three minutes. In carrying a 
press of sail the inclination of the ship does not diminish 
the propelling power of the screw nor lessen the ship’s 
way, as with the ordinary paddle-wheel. The getting 
rid of the paddle boxes leaves the broadside battery 
altogether clear of obstruction and in boarding an 
enemy's vessel will allow of the ships lying close 
alongside of each other. In conclusion it is proper 
to state that the operation of the screw facilitates the 
steering and accomplishes the backing of the ship as 
easily as the common paddle-wheel.” The report 
referred to the noise of the spur-wheel gearing, which 
Smith proposed to diminish by substituting spiral 
gearing, but did not mention the possibility of placing 
all machinery below the water line. 

The career of the Archimedes was a somewhat 
chequered one, and what her end was no one appears 
to know. In 1921, the late Dr. J. T. Milton, Chief 
Engineer of Lloyd’s Register, kindly sent me the follow- 
ing notes gleaned from the records in the Register 
Book and other documents : 


Built in London, 1838, for the Smith Patent Pro- 
pelling Co. and fitted with Archimedean screw. Classed 
only 9 A.1. on account of having Baltic Fir in her 
bottom. 

Went ashore, 1840, and in consequence of owners 
declining to carry out the repairs considered necessary, 
by the Society’s Surveyors, the vessel’s class was 
deleted from Register Book and the notation “‘ Wants 
repairs * inserted. 

Vexssel’s name disappeared from 1845 Register Book, 
the book at that time containing the names of classed 
ships only. 

June, 1847. Vessel overhauled and repaired and 
alterations to screw propeller (involving new stern 
post) carried out. Reclassed cont. 3 A.1. Two engines 
of 40 h.p. reported on board. New owner, J. Ray. 
Vessel’s name re-appears in Register Book amongst 
list of ships navigated by steam. 

November, 1847. Vessel surveyed at Sunderland 
for damage repairs and the screw propeller and all 


other machinery and boilers taken away and me] 


converted to sailing ship, class cont. 

August, 1852. Vessel surveyed at Cardiff on account 
change of ownership (John Scott) and reported to 
have been supplied with one new suit of sails, and a 
great deal of new running rigging. 

1854 or 1855. Class lapsed and vessel’s name 
disappears from the Register Book in 1856. 


The undoubted merits of the screw for naval vessels, | 8 


as set out in the report of Chappell and Lloyd, led the 
Admiralty to make further experiments, and in a 








“ List of Ships Engined by Maudslay, Sons and Field, 
1815-1862,” under the year 1841, are found :— 


Tonnage. H.P. Engs. Propr. 
Bee . Portsmouth 
Naval College 33 10 Beam _ 58.P. 
Rattler Admiralty ... 888 200 D.cCyl. S&S. 


Before referring to the sloop Rattler, the first British 
screw warship, a word or two must be said about the 
curious little Bee. By 1840, a good number of naval 
officers were taking an interest in steam, and lectures 
were given on the subject at the Royal Naval College, 
Portsmouth. It was to further the study of officers at 
Portsmouth that the Bee was built at Woolwich and 
fitted with a single-cylinder side-lever engine driving 
both paddle-wheels and screw. The paddle-wheels and 
screw could be worked separately, together, or in 
reverse directions. Sir John Rennie, in his presidential 
address to the Institution of Civil Engineers in 1846, 
said that “ from the trials and experiments made with 
the Bee it appeared that upon the whole the paddle- 
wheels had an advantage as to speed under all circum- 
stances”; and Joshua Field, in the next year, in a 
discussion on a paper by John Grantham, remarked 
that “it was curious that when the screw and the 
paddle-wheels were employed together on board the 
Bee, the average speed attained was less than that of 
either system, when used by itself.” The engine of this 
strange vessel—the only vessel, so far as I know, 
beside the Great Eastern to have both paddle-wheels 
and screw propeller—was removed in 1873 to the Royal 
Naval College, Greenwich, but it has since passed to 
the scrap heap. 

While the Bee was being completed, the Admiralty 
purchased the Mermaid, of 164 tons and 90 h.p., and 
renamed her the Dwarf; thus by 1843 the Navy List 
contained the names of three screw-driven vessels, the 
last being the Rattler, which had been built at Sheerness 
and launched in 1843. In connection with this vessel 
the Admiralty sought the advice and assistance of 
Brunel.* The Rattler was a wooden vessel, 175-5 ft. 
between perpendiculars, 32-7 ft. beam, and of 1,078 
tons displacement. Her “ Siamese ” engine developed 
about 430 h.p. and drove the screw through gearing 
with a ratio of 1 to 4. During 1843-45, she was sub- 
jected to innumerable trials and on April 3, 1845, had 
her memorable tug-of-war in the North Sea with the 
paddle sloop Alecto. The propeller finally adopted for 
her is preserved in the Science Museum. She was 
probably the first ship in which a dynamometer was 
used to measure the thrust, and in Main and Brown’s 
book, The Indicator and Dynamometer, are sketches of 
both these instruments used in her. In 1845, a series 
of trials were carried out with the Dwarf. 

As a result of the experiments in the Rattler and the 
Dwarf, the Admiralty decided, in 1845, to adopt the 
screw for a number of small vessels then building, and 
to convert a few larger sailing vessels of considerable 
age to auxiliary screw ships. About 20 contracts for 
machinery were placed with the recognised marine 
engineers, such as Maudslay, Sons and Field, John 
Penn, and Seaward and Capel. The specification 
required that all machinery should be below the lower 
or sleeping deck, that the propeller should be driven 
direct and not through gearing, that the propellers 
should be two-bladed and of gunmetal, that the 
propeller should be carried on a separate length of 
shaft, and that suitable means should be provided 
for lifting the propeller out of the water. 

As with important engineering innovations generally, 
the new method of propulsion brought its own fresh 
problems. These related to the construction of the 
ships, the engines and the propellers. In the first 
place, there was the necessary alteration to the sterns 
of ships, the provision of a well through the decks over 
the screw aperture, and the provision of a rudder post 
in addition to the stern post. The presence of the well 
necessitated a modification of the usual steering tackle, 
and the shipbuilder had to strengthen the stern of the 
ship to withstand the vibration of the screw. To obtain 
the necessary speed of rotation, and to keep the 
| machinery below the lower deck, new types of engines 
| had to be designed. The provision of devices for dis- 
| connecting the screw, for unshipping and re-shipping it, 

for taking the thrust of the screw, ahead and astern, 
| and the design of a shaft bearing passing through the 
| stern post and under water were entirely new problems. 
With all these innovations, the sailing qualities of the 
ship had to be maintained. Needless to say, there 
were many experiments and trials, and it was a con- 
siderable time before all the various problems were 
| successfully solved. Some of the experiments during 
the years 1845-50 are referred to in 1 he Screw Fleet of 
the Navy, published by Captain (afterwards Admiral) 
| E. P. Halstead in 1850. By January of that year the 
| Navy List included the names of about 50 screw 








One of the first problems which attracted attention 
| was the form of ships. The very full or bluff sterns 





* Treatise on the Steam Engine, 5th edition, 1861. 
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* See Life of Isambard Kingdom Brunel, 1870. 
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of sailing ships were ill-adapted for allowing a free 
flow of water to the screw propeller and the slip of the 
propeller, consequently, was very high. The first 
experiments with improved sterns were made with 
small vessels; Halstead records that by altering the 
Rifleman the speed was increased from 7-9 knots to 
9-5 knots, and that the Teazer, in 1847, went 6-3 knots 
with 100 h.p., but, after alteration in 1848, she went 
7:6 knots with only 40 h.p. A case of a larger vessel 
was that of the frigate Dauntless, of 2,300 tons displace- 
ment. 

As originally built she was driven at a speed of 
7-6 knots with 826 i.h.p., but after being lengthened 
aft about 10 ft., and made much finer in the run, she 
attained a speed of 10 knots with 1,388 i.h.p. According 
to Sir William White, to have attained this speed with 
the unaltered form would have required at least 1,900 
h.p.* The strengthening of wooden ships to withstand 
the vibration was never really successfully accom- 
plished. Admiral-of-the-Fleet Sir E. H. Seymour, in 
his book, My Naval Career and Travels, writing of the 
frigate Mersey, laid down in 1858, and fitted with 
engines of about 4,000 i.h.p., said that, at full speed 
under steam, her masts shook, the topmast rigging 
flapping against the topmast, and the seams of the 
ship opened and let water through. 

Most naval vessels, about 1850, had _ horizontal 
engines with two or four cylinders driving a common 
crankshaft; half a dozen had oscillating engines, 
and three geared engines. For the Arrogant and 
Encounter, Penn supplied trunk engines, a type which 
became very popular. Drawings of the engines of the 
two ships were published in The Artizan, June, 1850. 
Maudslay, about this time, introduced the return 
connecting-rod engine, a form of steeple engine laid 
on its side. There are models of the engines of the 
Ajax and Arrogant in the Science Museum. A sketch 
of the general lay-out of the machinery of the Ajax 
was given by Bourne in his book on The Screw Propeller. 
In this case, the thrust of the propeller was transmitted 
from the separate propeller shaft through the coupling, 
the intermediate shaft and the crankshaft on to a 
stout “ pushing post ”’ fixed at the forward end of the 
engines and connected to the keelson and the deck 
beams. When going astern the thrust was taken on the 
rudder post. These primitive arrangements, in time, 
gave place to the multicollar thrust, but after Penn 
introduced lignum-vite for lining the stern-tube 
bearing, the same material was occasionally used for 
thrust bearings in rudder and stern posts in ships with 
lifting screws. 

The brass linings of stern-tube bearings in early 
screw vessels were a constant source of trouble, and the 
story of how it was overcome is contained in two 
papers by John Penn to the Institution of Mechanical 
Engineers in 1856 and 1858. In the experiments which 
led to the adoption of the use of lignum-vite, Penn was 
assisted by Smith. Lifting screws were fitted in naval 
vessels over a long period, and sketches of the fittings 
were included by Richard Sennett in his well-known 
book, The Marine Steam Engine; published in 1882. 
The lifting and lowering of a screw in a man-of-war 
was regarded as an evolution and pride was taken in 
the alacrity with which it could be performed. Speaking 
in the discussion on Robinson’s paper of 1855, Halstead 
said that in the Dauntless the screw could be lifted by 
30 men in 9 minutes in any kind of weather, and 
during any rate of speed without reducing canvas, and 
it could be lowered again in six minutes. 

The Agamemnon was the first line-of-battleship to 
be designed as a screw ship, but for a long time after- 
wards sailing ships were being converted to screw ships, 
and after the Crimean War, for all practical purposes, 
the Navy became a screw Navy. 


(T'o be continued). 








THE INFLAMMABLE RANGES OF 
ETHYLENE-AIR MIXTURES. 


By J. 8S. Forsyra, B.Sc., and Prorgessor D. T. A. 
TOWNEND, D.Sc., Ph.D. 


Tuts paper, the full title of which is “‘ The Inflamma- 
ble Ranges of Ethylene-Air Mixtures at Atmospheric 
and Reduced Pressures, and the Influence of Small 
Amounts of Nitrogen Peroxide thereon,” and which 
has been presented as a communication to the Insti- 


of all the necessary apparatus for this work, an examina- 
tion has been made of the complete inflammable ranges, 
at pressures below and up to atmospheric, of ethylene- 
air and ethylene-oxygen mixtures; in addition, the 
influence of small quantities of NO, on the inflamma- 
bility of several ethylene-oxygen mixtures has been 
studied. 

The method employed for determining the inflam- 
mable ranges at reduced pressures was to make 
up and store under pressure (so as to ensure exact 
reproducibility of composition) representative mixtures 
over the entire range, and to determine the limiting 
pressures under which these mixtures were inflammable 
when sparked in an explosion tube. The criterion of 
inflammability adopted was complete horizontal propa- 
gation of flame along a tube 2-5 cm. in diameter, and 
5 ft. in length. In making a determination, the experi- 
mental procedure consisted in finding the minimum 
pressure with any particular mixture at which the 
flame could be propagated down the 5-ft. tube; this 
pressure could usually be determined quite accurately 
to within +1 mm. of mercury. 

The results obtained with ethylene-air mixtures are 
plotted in the accompanying figure. At atmospheric 
pressure the inflammable range extended from 3-1 per 
cent. to 15-5 per cent., these values showing fair 
agreement with the determinations of A. G. White, 
made under corresponding conditions.* The curve 
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was of great interest in that it was far from regular, 
and at pressures between approximately 27 cm. and 
40 cm. of mercury, a range of mixtures was found 
through which flame could not be propagated, although 
mixtures of higher or lower ethylene content were 
inflammable. At pressures between approximately 
11-2 cm. and 13 em., a second similar but smaller 
range was also found. The irregular variation of the 
inflammable range with change of pressure seems to 
| indicate that the combustion depends upon the inter- 
play of at least two, and possibly three, distinct 
|mechanisms. Another observation of interest is that, 
| as far as the work has proceeded, it would appear that 
|the larger extended range initiated between 27 cm. 
|and 40 cm. is associated with a mechanism giving rise 
|to carbon deposition, and indicated by the dotted 
| line. 

This line indicates a demarcation between flames 
which are non-luminous and those which are luminous, 
the transition from one to the other occurring under 
almost critical conditions. Moreover, in this region 
there appears to be a definite change in the flame 
structure. There is also evidence in work of this type 
that the mixtures ignitable at the lowest pressures are 
those exhibiting the greatest flame-speed ; for, on this 





POOL GRADES OF FUELS AND 
THEIR UTILISATION.* 


By N. L. Hupson, R. J. Bressry and T. C. Bariey. 


UNDER war conditions, to simplify problems of 
purchase, sea transport, storage and distribution, it 
became necessary to reduce the number of separate 
grades of oil imported and sold to the absolute minimum, 
consistent with the reasonable requirements of the 
market. By co-operative effort, it has been possible 
to meet the entire requirements of the United Kingdom 
inland trade with some broad standard qualities, Pool 
gas oil, Pool Diesel oil, Pool fuel oil, and Pool heavy 
fuel oil. The approximate characteristics of these four 
grades are given in Table I, on page 128. 

Pool gas oil is applicable to gas-enriching in gas works, 
oil-gas manufacture, benzene and naphthalene washing, 
small and high-speed Diesel engines of 10 brake horse- 
power per cylinder or under, and speeds of 800 r.p.m. 
and over, for Diesel engines installed in small craft, 
tractors, locomotives, ete. This oil is also applicable 
to the smaller sizes of fully-automatic pressure-jet 
domestic oil burners. Pool Diesel oil is applicable to 
medium and low-speed Diesel engines of over 10 h.p. 
per cylinder and speeds below 800 r.p.m., other than 
those in road vehicles, but including those in marine 
craft up to a gross tonnage of 300. It is also applicable 
to the larger sizes of fully-automatic pressure-jet 
domestic oil burners; fully-automatic and semi- 
automatic medium and low-pressure air burners, where 
no preheating is provided. In addition, it is suitable 
for direct-fired bakers’ ovens and similar plant for the 
manufacture of food products, where the combustion 
gases come in direct contact with the goods. Pool 
fuel oil is applicable to all types of burners equipped 
with preheating arrangements, suitable for a medium 
viscosity oil, for firing boilers for central heating, steam 
raising, etc., together with industrial furnaces and 
bakers’ ovens of the steam-tube and hot-air types. 
Pool heavy fuel oil is applicable to all types of burners 
fitted to the larger sizes of boilers and industrial 
furnaces where the preheating and pumping arrange- 
ments, etc., are adequate for handling a higher-viscosity 
oil. 

At the present time, it is of national importance to 
practise fuel economy either by converting existing 
oil-burning plant to use a heavier and cheaper grade, 
or by improving the efficiency of such plant. As 
regards the former, before the war there was no 
schedule differential between fuel oil and heavy fuel 
oil, whereas now there is a differential of $d. per 
gallon, equal to about lls. per ton. Again, before 
the war, the schedule differential between residual oils 
and distillates was }d. per gallon, while the margin 
between the extreme grades has now widened to 1d. 
per gallon. There is thus an increased incentive to 
burn a residual oil rather than a distillate, and a new 
inducement to use heavy fuel oil rather than fuel oil. 
There are several factors to be considered when 
designing a plant to use heavy fuel oil, including the 
type and make of oil burner, the air pressure required, 
and the proper arrangements for the storage and 
handling of the oil itself. It is intended to deal only 
with the last item. Dealing first with preheating, 
light distillate oils are usually fluid at normal atmo- 
spheric temperatures, and therefore, are easily handled 
from the storage tanks to the burners, where good 
atomisation is readily obtained. On the other hand, 
heavy fuel oils are viscous at normal atmospheric 
temperatures, and it is necessary in handling to reduce 
their viscosities by heating. By preheating fuel oil to 
130 deg. F. and heavy fuel oil to-190 deg. F., it will 
be observed from Fig. 1, on page 128, that their viscosi- 
ties can be reduced to about 105 seconds, comparable 
with the viscosity of the light distillate grades at the 
lowest temperatures at which the latter could be burnt 
without preheating in the same types of burner. The 
heating of the heavier grades is usually carried out in 
two stages, firstly, in the main storage tanks to raise 
the oil to such a minimum temperature as will ensure 
a proper flow to the pumps, etc., and, secondly, nearer 
the burners to raise the temperature sufficiently to 
secure good atomisation. The amount of heat required 
in the first stage depends on the grade of oil, the size, 
arrangement and exposure of the storage tanks, and 
the general layout of the plant ; while the temperature 





account, they have the shortest time of contact with 
the walls of the tube, and, therefore, are the least 





tution of Gas Engineers, comprises the Institution Gas 
Research Fellowship Interim Report for 1938 to 1939. 
It forms an initial part of a comprehensive investi- 
gation, now being undertaken at Leeds University, | 
which includes examinations of the speeds, structures, 
spectra, and chemical mechanisms of the flames of 
simple gases over wide pressure ranges, together with 
the possible influences of the presence of intermediate 
products of combustion, and other inhibitors and | 
promoters. Pending the completion of the construction 














subject to chilling. Similar irregularities were found 
with ethylene-oxygen mixtures, but evidence was found 
suggesting that dilution with nitrogen plays some part 
in the phenomenon. The results of an investigation on 
the effect of added nitrogen peroxide to the ethylene- 
oxygen mixtures indicated that, at any rate at reduced 
pressures, the presence of small quantities of NO, 
might have a marked influence on flame velocity ; in 
due course any such effects will be measured at pressures 
up to atmospheric. 





* W. H. White, Manual of Naval Architecture, 1877. 





* Jl. Chem. Soc., vol. 125, page 2387 (1924). 





required in the second stage depends mainly on the 
grade of oil and the type of burner in use. In the case 
of Pool fuel oil and Pool heavy fuel oil, suggested 
temperatures, for the first stage, that is, in the main 
storage tanks, are 45 deg. F. for fuel oil and 70 deg. F. 
for heavy fuel oil. For the second stage, that is, close 
to the burners, the suggested temperatures are 
130 deg. F. and 190 deg. F., respectively. The tem- 
peratures given for the second stage are generally 





* Paper entitled ‘‘ Pool Grades of Gas, Diesel and Fuel 
Oils and their Efficient Utilisation in Oi] Burning Installa- 
tions,” read before the Institute of Fuel on Thursday, 
January 25, 1940. Abridged. 
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applicable to low-pressure air burners, medium-pressure 
air burners and steam-jet burners. In the case of the 
pressure-jet type, however, a greater degree of pre- 
heating is usually required. Care must be taken to 
avoid overheating the oi]. This may cause trouble due 
to vaporisation and coking, and is wasteful. Further, 
the oil should not be heated under conditions which 
favour vaporisation, such as in a line heater on the 
suction side of a pump having a considerable suction 
lift. Thermometer pockets should be fitted at con 
venient points. 

Considering now the means adopted for preheating, 
oil heaters usually employ one or more of the following 
media : steam hot (6) electricity ; and 
(c) waste heat. As the cost of heating is an important 
matter, care should be taken in deciding which method 
The cheape st is waste heat, followed by 
or hot water and electric ity. Sometimes a 
combination is the best arrangement. All heaters in 
storage tanks should be placed near the outlet. If 
line heaters are used they may be fitted on the suction 
or delivery side of the pump, but if on the suction side 
taken that the flow of oil is not restricted 
not To enable any water 
to be with- 
the 


(a) or water : 


is to be used. 
steam 


care must be 


and the oil is overheated. 


from the oil which collects in the heater 
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point boiler 
to provide steam for oil heating should be considered. 
When coils are fitted in steam and hot-water heaters. 
they should be made one length or with welded 
joints. Heater bodies are generally made of cast-iron 
steel the of solid-drawn steel 
steam quality steel or wrought-iron tubing, and tubing 
of corrosion-resisting alloys, such first-grade 
Admiralty Monel metal. Similar material 
should be used for the manufacture of the other internal 


For large plants the installation of a 


in 


or and coils tubing, 


as 


bronze or 


parts. Brass. lead, and galvanised metal should not 
be used. Hot-water heaters usually operate with a 
small head of water, and therefore should have the 


hot water surrounding the coil or pipes containing the 
oil, If, however, a circulating pump available, 
the hot water may be passed through a coil or pipes 
immersed in the oil. Where steam heaters are installed 
maintaining the oil at the burners, 
it is preferable for these heaters to have thermostatic 
controls. Steam mains should be laid with a fall in 


is 


for temperature 
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waste heat whenever practicable, and in this connection 
the waste heat from furnaces and flues can often be 
utilised. Loop heaters should be constructed so that 
the heating surface can be adjusted to suit the waste- 
heat temperatures and the amount of heating required, 


| precautions being taken to prevent accidental over- 


| protec tive plat ing. 


heating. The joints of loop heaters require very special 
attention and must be kept outside the flues. 

Oil lines from the storage or service tanks installed 
for distillate grades of fuel oil, will probably be too 
small for heavy fuel oil. For the latter, they should 
as a general rule, not be less than l-in. bore. Oil lines 
should be located in the warmest positions, preferably 
near the furnaces or boilers, and kept clear of draughts, 
or, alternatively, in trenches in the floor, covered by 
Any parts exposed to the weather 
should be suitably protected. Where a comparatively 
large number of burners is distributed throughout a 
works, the best and most efficient system is usually a 
ring main. In such a system the oil is drawn from the 
main storage tank by a power pump, delivered through 
the heaters and circulated through an oil line round 
the works and back to the suction side of the pump 
or to the storage tank. The oil main should rise to 
its highest level immediately above the pump discharge, 
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| leas than l-in. bore. Pipe joints with carefully-faced 
| flanges are preferable. The packing should be of oil- 
resisting material; jointing containing rubber should 
not used. Where screwed joints are used, oil- 
resisting compound, and not red lead and boiled oil, 
should be employed. Where conditions are such that 
| the oil in the mains and branch pipes is likely to cool 
to a low temperature during shut-down periods, suitable 
drain cocks, pet cocks, and vents should be fitted to 
| permit the pipes to be properly drained of oil. Oil 
|pumps should be of the positive-displacement type, 
|such as steam reciprocating pumps, plunger pumps, 
|rotary pumps or gear pumps, and should be placed 
close to the storage tanks. As a safety precaution, an 
jenclosed spring-loaded pressure-relief valve should 
| always be fitted across the suction and delivery connec- 


be 


tions to each pump. In oil-circulating systems, it is 
| advisable to fit the pumps in duplicate to avoid stoppage 
| in case of pump failure, and it is important that pumps 
| should always be installed with the minimum suction 
| lift. Where storage tanks, service tanks, oil lines or 
| oil heaters are to be lagged, 85 per cent. magnesia 
insulation recommended, 2 in. thick for storage 
tanks and | in. thick for the other plant. All insulation 
|should be overlaid with a covering of hard-setting 


is 


whence it should fall gradually to the storage tank or! compound, or otherwise suitably protected. 
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| pump suction. A constant pressure of the magnitude] There are still many works in which fuel is not 


required, generally 5 lb. to 7 lb. per square inch, is 


maintained at the burners by means of an adjustable | most common cause of fuel wastage. 


Excess air is the 


utilised as efficiently as it might be. 
This occurs 


|enclosed-type relief valve fitted on the return line, | not only in boiler plants, but also in all types of indus- 


the direction of the flow of steam, and steam traps | 


should be fitted at the lowest point and at the outlets 
of steam-heating coils. Tie hot-water pipes 
may be laid alongside the oil lines and the pipes bound 
and suitably lagwed, making allowance for 
expansion and drainage. Electrix of the 
immersion type should have a protective covering of 
material, and should be fitted in 
that the heating element is always 


steam or 


together 
heat« rs 


corrosion- resisting 


such a position el 


completely covered with oil, that is, below the level 
of the oil-outlet pipe. The wattage density should 
be kept as low as possible, preferably not exe eeding 


10 watts per square inch of heating element. When 
heaters are installed for maintaining the oil 
at the burners, it is preferable for these 
heaters to have thermostatic controls, and in 
it is essential to fit a gimble plug te cut off the current 
in the event of overheating. In order to keep oil- 
heating costs to a minimum, full use should be made of 


electric 
tem perature 


all cases 


and it is the usual practice to circulate about twice as 





much oil as is actually required for burning. 
TABLE I,—APPROXIMATE SP! 
Poo! Gas Oil 
Composition 
Distillate 
Flash point (close min 150 deg. } 
Vi tv Redwood it 100 d | a) 
rr oint (maximun Fr 
(ross calorific value, B.Th.t er Ih ) 
TABLE II.—Savine 








Passing all ¢ vustion air through burner at a temperature of 

Approximate saving in fuel, per cent 

Passing 25 per cent. of combustion air at 200 deg. F. through 
burner and remainder as secondary air at a temperature of 

Approximate saving in fuel, per cent 

Passing 5 per cent. of combustion air cold through burner and 
remainder as secondary air at a temperature of 

Approximate saving in fuel, per cent 


chief advantages of the ring-main system are accurate | 
control of oil pressures and temperatures and reduction 
in the sizes of pipes and fittings, with a resultant 
economy in capital outlay compared with gravity-feed 


systems. Combined heating and pumping plants 
are manufactured by several British firms. Such units 
frequently embody all the elements mounted com- 


pactly on one bedplate, and are, therefore, well adapted | 
‘or use in conversion jobs. Branch pipes from mains 
should be kept as short as possible, and should not be ! 


trial furnaces, when excess air may, in addition to 


The | wasting fuel. give rise to other serious disadvantages 


<CIFICATIONS OF POOL GRADES. 


Pool Diesel Oil Poo! Fuel Oil. Pool Heavy Fuel Oil 


Residual Oil or Residual Oil or 


Distillate 


Blend Blend. 
150 deg. } 150 dea. F. 150 deg. F. 
40 sex 050 sec 
0 deg. I 
19.350 IS.750 





IN OTL CONSUMPTION. 
200 dea. F. 300 deg. F. 400 dea. F 500 deg. F. 
4-8 7-9 10-9 13-7 
700 deg. } 800 deg. I 000 deg. I 
15-9 17-38 19-7 
700 deg. F i} 900 d F. 
18-2 22 = 





such as scaling, due to the highly-oxidising atmosphere 
in the furnace. 

To discover the extent of the excess air, a flue-gas 
analysis should be made whenever possible, and steps 
then taken to ensure that all the air entering the boiler 
or furnace is under accurate control. Fig. 2, reproduced 
from The Science of Petroleem, Oxford University Press, 
shows the CO, content of the dry products of combus- 
tion of a typical fuel oil with percentages of excess air 
ranging from zero to 600 per cent. It also demonstrates 
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very clearly how the stack losses rise as the flue-gas 
temperature and the amount of excess air increase. 
It will be observed that the theoretical maximum CO,, 
with zero excess air, is 15-4 per cent , and it should be 
the aim of every fuel user to work as closely as possible 
to this ideal, unless the furnace conditions required 
justify a deliberate departure from it. If the CO, 
determination shows that there is an undue excess of 
Air, a careful check by calculation should be made on 
the size of all orifices, including burners and secondary 
air ports, through which combustion air is admitted to 
the furnace. This may reveal the source of the excess 
and enable the orifices to be reduced in size so that the 
quantity of air is limited to the minimum necessary to 
secure good combustion. The brickwork of every 
furnace and boiler setting should be frequently examined 
for cracks and fissures. Furnace doors should also be 
periodically inspected to make sure they are not 
warped and that they fit closely to the surrounding 
brickwork, to ensure that no undue heat losses occur. 
While it is common practice in large steam-boiler 
plants to recover, by means of economisers, a proportion 
of the heat carried away by flue gases, it is surprising 
how many industrial furnaces are in use where extremely 
high-temperature gases are allowed to go to waste. 
Many furnaces for such purposes as metal melting, 
forging, heat-treatment, etc., readily lend themselves 
to the construction of a recuperator for preheating the 
combustion air. This may vary from a simple metal- 
pipe recuperator, for small and intermittent furnaces, 
to an elaborate refractory recuperator or regenerator 
for larger furnaces which are in continuous operation. 
Table II, on the opposite page, gives the approximate 
savings in fuel to be effected by the use of preheated 
air, calculated on the basis of 20 per cent. excess over 
theoretical air for combustion and a flue-gas tempera- 
ture of 800 deg. C. (1,472 deg. C.). 

It is not generally recommended that air should be 
passed through an oil burner at a temperature above 
500 deg. F., and where a higher degree of preheat is 
to be employed, it is advisable to pass a small proportion 
of the total combustion air through the burner for 
atomising purposes at a comparatively low temperature, 
and the remainder as high-temperature air through 
secondary-air ports. In addition to the direct saving 
in fuel effected by the recovery of heat from the flue 
gases, preheated air also improves the efficiency of 
combustion, thus reducing the amount of excess air 
necessary. This represents a further measure of 
economy, and incidentally enables a close approach 
to be made to a neutral furnace atmosphere. Radiation 
losses are a serious item in the heat balance of most 
high-temperature furnaces, but these can be kept down 
to a minimum by the use of insulation wherever 
possible. Great advances have been made recently in 
the production of insulating refractories, and there are 
decided attractions in the use of these at various points 
in the furnaces which are not directly exposed to high 
flame temperatures. When considering insulation, 
furnace floors should not be overlooked, and in this 
connection it is interesting to note that quite useful 
economies have been made, even in the case of small 
oil-fired sectional boilers, by interposing a layer of 
insulation between the bottom of the combustion 





chamber and the concrete of the boiler-house floor. 
A frequent sign of uneconomic conditions is the forma- 
tion of carbon in combustion chambers. This is 
generally an indication either that the burner needs 
modification or adjustment, or that the furnace brick- 
work needs redesigning to avoid impingement of the 
oil spray in the burner guard or furnace walls. Carbon 
is an indication of wasted oil, leads to a shorter life 
of refractories, and upsets operating conditions in the 
furnace. Many furnaces are extravagant in fuel 
because their users have demanded from the designer 
a unit which will cover a very wide range, either of 
temperature or output. It follows that if a furnace is 
efficient when dealing with the higher range, it will be 
less efficient when dealing with the lower range. Many 
industrialists would be well advised to consider 
increasing the number of their furnaces, in order that 
each one could be designed for as narrow a range of 
continuous operation as possible. 








BENCH-TYPE DOUBLE GRINDING 
MACHINES. 


Tue firm of Messrs. Delco-Remy and Hyatt, Limited, 
111, Grosvenor-road, London, S.W.1, have now intro- 
duced a new design of bench-type double electric grind- 
ing machine which supersedes the previous standard 
heavy-duty type. The machine is made in two sizes 
of which the larger is shown in the accompanying 
illustration. The motor, of the single-phase type, 
is designed with a large overload capacity, and has 
a nominal rating of 4-h.p. at 2,850 r.p.m. The 
standard equipment includes two vitrified wheels, 
one of fine grit and the other of coarse grit. Both are 
7 in. in diameter by } in. wide, and are capable of 
running safely at a rotational speed 35 per cent. in 
excess of the nominal working speed. End covers are 
provided and the guards have openings at the back 
for exhausting the dust. A connection is provided on 
the guards for attaching eye-shields. The tool rests 
can be adjusted both longitudinally, to allow for wheel 
wear, and vertically, to suit the grinding angle. The 
curved end covers of the motor render the wheels 
particularly accessible. The shaft, which is } in. in 


diameter, runs in ball bearings of the permanently | 


| otherwise both sizes are finished in the same manner. 
| The connecting cable is 6 ft. 6 in. long. Both machines 
are suitable for use with single-phase alternating- 
current at 200 volts to 250 volts and 50 cycles only. 
The total weight of the }-h.p. machine is 38 lb. The 
shaft centre is 5 in. above the bottom of the base, the 
total height is 8} in., and the overall length is 14 in. 
Extra equipment for both machines comprises safety - 
glass eye shields, a 4-in. by 1-in. wire-wheel brush, calico 
| buffing mops, and shaft extensions for these two latter 
fittings. 








APPLICATIONS OF STORAGE 
BATTERIES. 


| In a paper on “ Storage Batteries: A Review of 
Their Application,” which has been presented to the 
Institution of Electrical Engineers for written discus- 
|sion, Mr. E. C. McKinnon shows the important part 
| which is being played by this equipment in electrical 
| engineering at the present time. Contrary to general 
anticipation, the national grid has given rise directly 
}and indirectly to numerous new applications for 
batteries. This is shown by the fact that, in the 
generating stations of the Manchester Corporation, 
| batteries are employed for floating across the station 
|auxiliary or lighting loads, for the operation and 
indication of high-tension and other switchgear, and 
for working relays for the miniature diagram and control 
| board. 

In the substations, the applications, in addition 
|to those just mentioned, include the operation of 
| supervisory control equipment, while they are also 
|used for the operation of the undertakings’ private 
| automatic telephone systems. In the testing section, 
they are finding an increasing application for meter, 
instrument and miscellaneous testing, as well as for 
| laboratory work. Finally, they are used for vehicle 
propulsion, This list does not include the automatic 
emergency equipments installed at various points 
of the system on municipal buildings and consumers’ 
premises, all of which contribute to the maintenance 
of continuity of supply. 

Among the other applications of batteries dealt with, 
Mr. McKinnon calls attention to certain conditions 
under which emergency lighting and power appear to 
be essential. As an example, one can imagine an 
outbreak of fire in a large store thronged with people. 
Ascending and descending lifts might become immov- 
ably fixed between floors if the supply to the motors 
were to be cut off. In view of the complicated gear 
associated with modern lifts, the supply of emergency 
power is not an easy problem for such cases, but it is 
not aninsuperable one, At present, emergency lighting 
is only compulsory in cinemas, but there is some legal 
basis for the licensing authorities’ requirements for 
theatres and music halls, It is not unreasonable to 
forecast that this form of protection will eventually 
be extended to any buildings in which a great number 
of people congregate for reasons either of business or 
of pleasure. 

Architects and contractors could simplify the subse- 
quent installation ofan emergency scheme in important 
new buildings by providing that part of the main light- 
ing system is wired in such a manner that there would 
be no difficulty at a later stage in picking up a circuit 
at some central point. Such wiring would serve the 
ighting points normally in use and would only be 

ditional to an ordinary scheme to the extent that 
from some central point the circuit would be separate 
from that supplying the bulk of the lighting. As 
regards hospitals, less than 30 per cent., and probably 
not more than 2 per cent. of the nursing homes, are 
at present equipped with emergency lighting. Some 
of these systems, too, serve the operating theatres only. 
Within the London County Council area emergency 
lighting is one of the questions ruling the licensing of 
surgical nursing homes, but even in this case it is only 
necessary to apply it to the operating theatre. Else- 
where, hospitals and nursing homes are under no 
statutory obligation to install emergency lighting 
equipment, a situation which would appear likely to 
receive legislative attention in the course of time. 
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lubricated and sealed type, and it is claimed that wear | is selected by the author as a typical example of a 
from abrasive dust is eliminated. The base is provided | bank depending on electricity throughout a twenty-four 
with four holes for holding-down bolts, but, as it is| hour day for the carrying out of most of its major 
fitted with rubber feet to prevent slipping, bolts are | operations, including the operation of calculating 
not normally made use of. Control is by means of a| machines, pumps, lifts, heating and lighting in the 


tumbler switch on the front of the base, and 9 ft. of | 


three basements. A failure of the electricity supply 


three-core cable is provided for connection to the | for only a short time would cause serious inconvenience 
mains. The total weight of the machine is 60 lb.|at any time but the result would be particularly 
The shaft centre is 6 in. above the bottom of the base, | acute during a period of 2 minutes to 3 minutes before 


the total height is 10 in., and the overall length is 
16} in. 


| closing time. To guard against this, two 50-kW 
| Diesel sets, a battery balancer and booster, and a 


The smaller machine is of a lighter type. The wheels | 200-cell battery with a capacity of 432 ampere-hours, 


are 6 in. in diameter by ~ in. wide. The nominal | have been installed and automatically take up the load 


rating of the motor is } h.p. at 2,850 r.p.m. There are| if the outside supply fails or if the voltage rises or 


some small differences in equipment compared with 
the larger machine; thus, the wheels have not end 


falls by more than 15 per cent. This is important, as 


| the calculating machines will overheat if the voltage is 


covers, and the tool rest is not adjustable vertically, ‘too high and will not work correctly if it is too low. 
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ARSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specificalion Drawings 

is slated in each case; where none is mentioned, the 

Specification is not illustrated. 

Where inventiona are communicated from ahroad, the 
Names, etc., of the communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is, in each case, given after the 
abstract, unless the Patent has been sealed, when the 
word “ Sealed" is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, gire notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts 


INTERNAL-COMBUSTION ENGINES. 


514,977. Aero-Engine Starter. The British Thomson- 
Houston Company, Limited, of London, D. H. Graham, 
and G. Tabberer, of Coventry, and B. E. G. Forsling, of 
Rugby. (1 Fig.) May 20, 1938.—The starter is of the 
exploding-cartridge type, and is designed to give the 
engine several revolutions, under pressure are 
supplied from a cartridge to the valve chamber which 
communicates with the turbine inlet and exhaust 
chambers. The valves, which are rigidly connected, 
are shown in the position at start. From the inlet 
chamber the gases expand through the nozzle 8 and pass 
through the runner blades 9 to the exhaust. The torque 
is transmitted through teeth on the runner shaft to the 
gear wheel 16 keyed to the shaft 17, which is splined to 
take the driving clutch half 21. This is provided with 
dogs to engage dogs on the driven clutch half, which is 
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keyed to the engine shaft. A solenoid 30, mounted | 
round the clutch, engages the two halves and is connected | 
in circuit with the heater plug which tires the cartridge. | 
To prevent overspeeding of the turbine, in case the engine 
fires before all the energy in the cartridge has been 
expended, a trip is operated by the clutch half 21. A 
trigger 36 is held against the part 21 by a leaf spring 
and engages the end of a lever 41. A epring 43 holds | 
the washer 44 against the other end of the lever 41. 
The washer is threaded on the spindle carrying the inlet 
and exbaust valves, so that its position can be adjusted. 
When the solenoid circuit is closed and the clutch half 21 
pulled into engagement, tue trigger 36 1s pushed back 
by the epring. When ths engine fires and the clatch half 
21 is pushed out of engagement, the trigger 36 is bit 
and frees the lever 41. The epring 43 then closes the 
inlet valve and opens the exhaust valve so that the gascs 
from the cartridge are diverted from the turbine to the 
exhaust.—- Accepted November 22, 1939.) 


MACHINE AND OTHER TOOLS, SHAFTING, 
ETC. 


514,488. Coupling. The Parsons Marine Steam Turbine 
Company, Limited, of Wallsend-on-Tyne, and C. F. 
Starkey, of Walker. (6 Figs.) May 4,1938.—-The coupling 
is of the type in which segmental rocking shoes are 


A | 
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and in the side faces of each dog a cylindrical depression 
is formed to take the convex surface of a rocking shoe k. 


The opposite face of each shoe is flat and contacts with | 


the adjacent flat face of the groove in the sleeve A. These 
flat faces lie in planes parallel to the axis when the driving 


and driven members are in alignment. The axes of the 


cylindrical surfaces lie in a transverse plane through the | 


coupling and are parallel to the flat 
grooves g. When the shoes are assembled, one on each 
side of each dog in the grooves in the sleeve, play in a 


surfaces of the | 
|annular seat and when this is seated the surrounding 


radial direction is allowed for, while at the same time | 


the parts are free to slide axially. The coupling is 
capable of transmitting torque with the shafts out of 
alignment in more than one plane, while allowing for. 
longitudinal movement.—( Accepted November 9, 1939.) 


MOTOR ROAD VEHICLES. 


514,648. Motor-Car Seats. Humber, Limited, of 
Coventry, and S. Kelly, of Coventry. (3 Figs.) May 12, 
1938.—The invention is an arrangement for increasing 
the leg room at entry to, and exit from, the folding occa- 
sional seats usually provided in the rear compartment of 
limousines. The partition which separates the rear 
compartment from the driver’s compartment has at each 
side a separate part ¢ hinged to the bodywork between 
the door e of the rear compartment and an adjacent 
occasional seat f. This part c is arranged so that when 





g 


544 648) 


| the seat f is folded its outer face lies flush with the rear 
of the seat. The seat folds into a recess in the partition, 
| its legs being pivoted to the floor g. On the floor g 
| is a horizontal sliding bar i, one end of which is connected 
| by a link & to a lug on one of the legs of the seat. Near 
its other end the bar is connected by a link o to the 
hinged part c of the partition. When the seat f is folded 
the hinged part c of the partition is swung into the plane 
of the main part of the partition, and when the seat is 
| raised the free edge of the hinged part swings forwards. 
This increases the gap between the raised seat and the 
| partition at the entrance without affecting the space 
between the occasional seat and the rear seat. (Accepted 
November 14, 1939.) 


RAILWAYS AND TRAMWAYS. 
514,826. Locomotive Air Brake. 


2, 1940. 


! 
cylinder being supplied with air under pressure from the 
emergency reservoir through the slide-valve chamber 
and the port 13. To control the rate of rise of the brake- 
cylinder pressure an inshot valve is interposed between 
the port 13 and the pipe leading to the brake cylinder, 
and consists of a valve member 15 to control the air 
flow from the port 13 to a chamber 16 above a spring- 
loaded piston. The upper surface of the piston has an 


area of the piston is open to atmospheric pressure, while 
the inner area is open to the pressure in the chamber 16. 
A restricted passage by-passes the valve 15, so that the 
port 13 and the chamber 16 are always in communication. 
The flow of air to the brake cylinder from the port 13 
will be rapid at first, past the unseated valve 15 and the 
by-pass until sufficient pressure is built up to depress the 
piston and permit the valve 15 to seat. When this 
happens, air passes to the brake cylinder from the port 13 
only through the by-pass. (Accepted November 20, 
1939. 


PUMPS. 


514,415. Rotary-Vane Pump. Clayton Dewandre 
Company, Limited, of Lincoln, W. G. Hay, of Manchester, 
and S. E. Willett, of Lincoln. (5 Figs.) May 6, 1938.— 
The pump is of the type in which the vanes are kept in 
contact with the casing partly by centrifugal force and 
partly by positive displacement. The rotor 1 is mounted 
on a shaft carried in bearings eccentric to the cylindrical 
casing 5. The rotor has radial slots 6 in which the vanes 


(314.415) 


7 slide. In each end of the rotor there is a cylindrical 
recess 8 which breaks into the rotor slots 6 and exposes 
the inner corners 9 of the vanes. Each recess is concen- 
tric with the axis of the rotor and accommodates a ring 10, 
the circumference of which engages the corners 9 of the 
vanes and keeps their outer edges in contact with the 
casing. Each ring is free to rotate independently of the 
vanes or rotor but tilting is prevented by the end wall 
of the recess 8. The rings are split to make them resilient 
and thus able to keep the vanes in close contact with the 





casing until] they become bedded in, after which contact 


| is maintained principally by centrifugal force.—( Accepted 


Westinghouse Brake | 


and Signal Company, Limited, of London, and A. G. Ker- | 


shaw and A. W. Simmons, of London. 
1938.—The invention is an emergency brake, which is par- 


(4 Figs.) May 5, | 


ticularly suitable for electric locomotives. The emergency | 


application valve 1 is a casing containing a piston 


3} 


connected to a slide valve 4 and dividing the casing into 
| & piston chamber in communication with an emergency 
brake pipe and a slide-valve chamber in communication | 


with the emergency reservoirs through a pipe 10. 


}emergency brake pipe is normally charged and the 
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mounted between the dogs and tae grooves with — 
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they engage. The driving and driven elements each 
have six equidistant radial dogs f. A sleeve A encircling 
the elements has at each end six longitudinal grooves g 


(514,826) 


piston 3 and the slide valve 4 are held in their extreme | 


left-hand position by a spring, in which position the 
opposite sides of the piston communicate through a 
groove in the casing. The slide-valve chamber and 
emergency reservoirs are thus also normally charged 
under pressure. In its normal position the slide valve 4 
| connects an exhaust port 12 and a brake-cylinder port 13. 
The piston 3 and slide valve 4 move to their extreme 
| right-hand positions against the spring when the emer- 
| gency-brake contro] pipe pressure is reduced, the brake 


The | 


November 7, 1939.) 


MISCELLANEOUS. 


514,970. Road-Surfacing Iron. Johnston Brothers 
(Contractors), Limited, of London, and J. E. Hobbs, of 
London. (3 Figs.) May 19, 1938.—The invention is a 
self-heating smoothing iron for road surfaces. The upper 
surface of the iron is lagged with asbestos. The iron is 
hollow and has openings 12 and 14 to provide a through 
passage for hot gases. The sole is apertured permitting 
the flame to reach the road surface directly, and at the 
front the sole terminates in a vertical baffle which, in 
conjunction with a hooded extension 17, directs the 





products of combustion down on to the road surface 
through the outlet. An oil burner 21 is mounted on the 
handle and directs the flame down through the opening 12 
into the interior of the iron. The handle is tubular and 
constitutes a reservoir for the oil, which is supplemented 
by a container built round it, and at its outer end is 
closed and carries an air pump 24 to charge the interior 
of the tube. The smoothing iron has the advantage that 
it can be used continuously and avoids the necessity 
for a separate furnave.—( Accepted November 22, 1939.) 





